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ABSTRACT

This research aimed 1) to investigate the current problems in reading
comprehension and attitude toward reading for the Japanese language in the context
of university students. 2) to develop an instructional model to enhance Japanese
reading comprehension skills and attitude toward reading among university students.
3) to study the results of using the instructional model by means of reading
comprehension skills. (3.1) to compare pretest and posttest scores in both control and
experimental groups. (3.2) to compare the posttest score of the experimental group
and control group. 4) to study the results of using the instructional model by means of
attitude toward reading. The research methodology was divided into 3 phases. Phase 1
focused on the current problems of implementation of Japanese reading. The
participation consisted of books and articles, 66 students, seven teachers, and five
experts. Phase 2 construct the tentative model. Phase 3 study results implement the
model. The target population consisted of 72 students. Study to students had a
positive attitude toward reading and evaluation of the model.

The results of the research were as follows. (1) The current problems are
students cannot read long sentences in Japanese. Students lack knowledge of
vocabulary and grammar, as well as the awareness of understanding sentences.
Students' attitude towards Japanese reading is negative. (2) The CLAS model includes
focus, rationale, syntax, social system, support system, and application and effects. (3)
The CLAS model enhanced Japanese reading skills among university students. (3.1)
The posttest score in the control groups is more than the jpretest score. The posttest
score in experimental groups is more than the pretest score. (3.2) The posttest scores
of the experimental groups are more than the control groups. (4) The CLAS model
enhanced attitude toward reading among university students.

Keyword : Developing instructional model, Enhance Japanese reading
comprehension skills, Enhance attitude toward reading, University students
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CHAPTER |
INTRODUCTION
Background
Reading skill is more important than other skills in Japanese language
teaching. Reading skill 1s vital as it is one of the four main skills -listening, speaking,
reading, and writing - of learning. Japanese reading is an important skill for people
since it is a channel to acquire new information, knowledge, experiences and so on.
Reading as the "new civil right" (NICHHD, 2000). High reading skills for students is
important to 1) have high comprehension skills and learn the content knowledge in
different fields; 2) improve other foreign language skills like spoken language and
listening, and make students have self-efficacy; 3) for solving the problems faced by
students in second foreign language learning and improving their overall
performance. Learning Japanese language is popular in China. By the early 1980s,
Japan became a major economic power and one of the most prosperous countries in
the world (Allinson, 2004; Sellek, 2001). This strong presence of Japan in the world
attracted greater interests in the Japanese language because knowing Japanese was
considered an asset for career development (Endo, 2011). The Japanese language was
considered useful and became a popular foreign language to learn. This phenomenon
was called “the Nihongo Boom” (Japanese language boom) (Seki, 2008). Many
universities in China have the Japanese language majors and the students major in
foreign language like to choose Japanese as a second foreign language. The students
in foreign language school in university must study a second foreign language in
China. In the foreign language school of the research university of the author, the
students major in Business English study French and students majored in English
Language study Japanese as a second foreign language. Students study Japanese in
four terms (two academic years) around 200 hours. From beginning of Japanese to
level four (N4) in JLPT. Reading comprehension is more important than other skills in
Japanese language learning. Good academic achievement helps students pass the final
exam during the study of a bachelor’s degree and pass the entrance exam of the
master's degree majored in English and have more chances to get a good career.

Reading problems



Reading problems in research papers showed the readers lack linguistic
knowledge, comprehension skills, general knowledge and positive attitude toward
reading. 1) Basic skills (The National Assessment of Educational Progress), sentence
structure, schema knowledge (Carrell, 1987), and identifying language (Linake,
2015); 2) comprehension skills and students cannot retrieving explicitly stated
information (Banda, 2009), and have problems in acquiring and using information
(Linake, 2015); 3) background knowledge (Carrell, 1987), text types and reading
strategies (Floyd & Carrell, 1987). 4) interest in reading (Azikiwe, 2007; Straus,
2015), they have negative attitude toward reading, even avoiding and refusing to read
(Satija, 2002), they do not know the purposes for reading (Linake, 2015), and not
focus on text (Banda, 2009). The traditional instructional model of reading
comprehension is not following active learning and focus on the learning of grammar.
The new instructional model is for Japanese reading comprehension for university
students.

Current problems

As the author reflects on her teaching in the Japanese language teaching class,
she faced the same problems with other researchers. 1) Hard to remember the
vocabulary. The students learn Japanese as a second foreign language start from the
alphabet, which is the reason they do not have the foundation of linguistic knowledge.
Each lesson has dozens of words in the textbook, but the students lack knowledge of
vocabulary and are unable to remember large numbers of words in a limit time. And
are not good at matching the meanings when Kanji are same with Chinese traditional
characters. Moreover, no attention is paid to the origin of Kana that can function as
root. In addition, students could not make a clue between Kanji and its pronunciation,
especially for the "training reading" (originated from Japanese pronunciation) of
kanji. 2) Hard to understand grammar. Students are not familiar with the grammar and
structure of sentences that quite different from their L1 and L2. The explanations of
some grammar 1n the textbook are difficult for students to self-study. 3) Unique
culture. On the other side, for university students, they have learned a lot about a
foreign cultural background in their past studies and lives, but still hard to understand
the unique culture. 4) Reading strategy. Second-year and third-year students majoring

in English in university have learned a lot of effective English reading strategies. But



not good at using the reading strategies in Japanese text forms. 5) Lack interest. And
moreover, the students have no response in class which is not good for language
studying. 6) Poor learning methods. The language learners always have problems with
the way to study and they have myths on the reasons why they have not got a high
language level. Some learners use the same learning methods which they used in L1
(Chinese) and L2 (English) learning. 7) Not clear the cause of the reading problems.
Normally the methods developed by the researchers work well for most learners. One
teaching method can solve one or more problems. But the author found that they had
different effects on students who performed equally poorly when the author applied
the same problem-solving method. Because in language learning, the cause of the
problems may be different for students with the same academic performance.

In summary, the problems in Japanese reading class of the author are listed as
follow: 1) Lack linguistic knowledge- vocabulary, grammar, sentence structure; 2)
Lack the way to remember vocabulary; 3) Lack comprehension skills-Word meanings
in context, main thought, inferences, literary devices, analysis, and the interpretation;
4) Negative attitude-No interesting, no patient, no motivation, no attention, and panic;
5) No exact instructional model to enhancing the reading comprehension skills.

Severity

The severity of the reading problems lies in obstacles in obtaining new
knowledge, poor academic achievement, negative impact on learners’ skills, career
and social life, and attitude toward reading. Reading problems will lead to results such
as 1) the students encountered obstacles to reach the comprehension of new
information, and even ignored and missed to learn knowledge through the foreign
language written texts; 2) have a profound impact upon students' overall academic
progress and even drop out in their overall academic undertaking, lack reading skill is
a key barrier to academic achievement (Pretorius, 2002); 3) can impact negatively on
learners’ to make straightforward inferences, interpret and integrate ideas and
information; 4) a potential hurdle to achieving future career and study goals of the
students and the influences in the social, religious, cultural and political life (Satija,
2002); 5) students fail to complete their reading, lack reading interest, avoid reading
and even refuse to read (Satija, 2002). The reading problems influence the growth of

the students' intellectual and emotional beings (Satija, 2002).



Solution

The solutions of the researchers to solve the problems in reading include the
studying of linguistic knowledge; learning reading strategies; reading more texts to
improve reading skills and remember more vocabularies, using comprehension skills
to learn new knowledge instead of focus on language skills; using effective teaching
methods; developing other abilities and knowledge; reading culture; focusing on the
way of brain working, such as decoding, working memory, recognize control. The
methods the researchers developed are expressed as follow 1) Vocabulary and
grammar (Carrell, 1987) can reduce the obstacles of L2 readers' motivation. Study
skills approach (grammar, punctuation and spelling in reading). Be able to pronounce
words properly due to a proper exposure to spelling activities. Proper pedagogy-Wan-
a-rom, 2007- vocabulary and grammar structure. If teaching were carried out properly,
learners would be strengthened with vocabulary and grammar structure (cited in Wan-
a-rom, 2007). The advantages of Chinese students are to infer the meaning of words
from the origin of Kana, to identify the glyph and basic meanings of a large number of
Kanji. To use "Phonetic reading" (originated from Chinese pronunciation) of Kanji
has a positive effect on the memory of the pronunciation when decoding a word. 2)
Reading strategies. Simple and easy text, Rasinki (2017) - ability to read and
comprehend. Rasinki (2017), making the text simple and easy to understand will go a
long way to improve students’ ability to read and comprehend. Children need to have
a short and precise text which can contain pictures that will give them a vivid or
mental expression since words accompanied with pictures aid for better understanding
(Azikiwe, 2007). 3) Reading more texts. Academic literacy (Lea & Street, 1998). Lea
and Street (1998) favor academic literacy that views literacy as a social practice.
Practices reading within disciplines constitute a central process through which
students learn new subjects and develop their knowledge about new areas of study.
Extensive reading - Wan-a-rom (2007) - reading ability (high proficiency students).
Wan-a-rom (2007) stated that among the studies on effective approaches to improve
L2 reading comprehension of the low proficiency students with the lack of vocabulary
and grammar, extensive reading seemed to be effective on enhancing students' L2
reading ability for high proficiency students as students had more chance to read

outside of class. Day and Bamford (1998, p. xiii), extensive reading became the



teaching and learning approach which allowed learners to read a great number of
books and other materials well written based on linguistic pattern. Extensive reading -
Nuttall (1982) - vocabulary and reading skills. Nuttall (1982, p. 65) said that an
extensive reading was the single most effective way of improving vocabulary and
reading skills in general. 4) Using comprehension skill to get information. To make a
change from "learning to read" to "reading to learn" (Lessing and de Witt, 2005). To
use the literacy reduction in attention - thus, an important step in the development of
skill in reading may be a reduction in the attentional demands made by preliminary
processing. In this way more attention can be allocated to other reading processes,
such as understanding what is read. 5) Change reading teaching method. Classroom
teaching for reading instruction needs to be considered as a critical factor in
preventing reading problems and must be the central focus for change (Moats, 1999).
Students can become literate in terms of proficiency and competence only if their
teachers are willing to initiate their growth in reading (Linake, 2015). It has been
noted that children with positive reading attitudes tend to be willing and may
volunteer to read because they enjoy it (Linake, 2015). Using an appropriate teaching
method with learners’ learning style will help to promote their motivation to learn and
enhance their learning potentials, leading to higher learning achievement (Brown,
1994). The boring task should be changed into the more interesting and challenging
one. Using variety of teaching activities would be able to help reduce students'
anxiety and increase their motivation. In addition, Oxford (1997, p. 444) claimed that
collaborative learning, working in groups, could decrease students' workload and help
sharing ideas of students with different backgrounds of knowledge. Moerk (1994)
strengthens the above models by highlighting other relevant models such as asking
question which allows learners to ask each other questions and that encourages
communication, ctitical thinking and inquiry among themselves. In this regard, it is
meant to create awareness of the author behind the text setting and to let them work
independently. 6) Other abilities and knowledge. Increasing evidence has garnered
empirical findings for the unique contribution of non-linguistic skills, such as
cognitive control and working memory to reading comprehension. Inference,
cognitive control and working memory, influence reading comprehension. Reading

requires integration between language knowledge (e.g., letter knowledge, facts about



the world) with reading processes. These three activities would be used not only to
motivate the L2 students to enjoy reading but also to improve some reading skills
needed for comprehension. In other words, the prediction skill, reading
comprehension and the conceptual meaning and recognizing the script of a language
were selected to serve the effective outcomes of using the three reading activities. 7)
Reading culture. In effect, it can only be achieved through a partnership between
parents, teachers and more focused peers to elevate the culture of reading in students.
It is also needful to develop a reading culture in the learners form high schools as a
way of building a proper foundation in reading before the students come to higher
institutions. This would increase learners' positive attitude towards reading and they
would be able to master it and become competent and successful not only in language
but also in other academic fields of their studies since they would have acquired the
necessary skills. This is evidenced by Nwabueze (2011) who argues that an
environment plays a very significant role in the development of reading culture of the
learners. This means that the lack of proper exposure and support for students at an
early stage can affect them negatively and may result in bad attitude towards reading
later. Nowadays, teaching reading tends to focus on encouraging students to read
various kinds of text they like independently as called extensive reading. That is to let
them read in areas that interest them, for example, exposing them to sustained silent
reading. 8) Brain working. To develop automaticity - less skilled reading. Similarly,
the less skilled reading may in part be due to a failure to develop automaticity, thereby
causing a deficit in the amount of attention available for comprehending. To improve
Verbal coding processes speed Curtis & Mary (1980) - deficits in comprehension.
Verbal coding processes, which are slow, reduce the amount of attention available for
other reading processes, thereby producing deficits in comprehension of what is read.
Becoming proficient in reading comprehension relies on mastering decoding. A skill
that enables a student to map letters to their corresponding speech sounds and
meaning. Reading comprehension is highly dependent on a reader's ability to decode
words accurately, fluently and effortlessly (D. LaBerge & S. J. Samuels, 1974).
Working memory and cognitive control (Cutting & Scarborough, 2006). Moreover,
previous behavioral studies indicate that working memory and cognitive control play

crucial roles in moderating reading comprehension and decoding relationships.



Planning abilities, attention and working memory, have shown to support reading
comprehension directly above and beyond foundational reading and language
abilities. Intervention studies report that training working memory enhances reading
abilities.

Conclusion, the author will focus on brain work and use scientific methods to
explain the process of reading and perform positive attitude toward reading. The
researcher planned to use the knowledge of Neurolinguistics to solve the problems in
Japanese reading class. To help the students find out the reasons they have bad
performance in reading. To find out which parts in the processing of reading have

problems and solve them.

Research question

Q1. What are the current problems in reading comprehension and attitude
toward reading for Japanese language in context of university students?

Q2. What are the components of the instructional model to enhance Japanese
reading comprehension skills and attitude toward reading among university students?

Q3. How does the instructional model enhance Japanese reading
comprehension skills among university students works?

Q4. How does the instructional model enhance attitude toward reading among

university students works?

Research objective
1. To investigate the current problems in reading comprehension and attitude
toward reading for Japanese language in context of university students.
2. To develop an instructional model to enhance Japanese reading
comprehension skills and attitude toward reading among university students.
3. To study the results of using the instructional model by mean of reading
comprehension skills.
3.1 To compare pretest and posttest score in both control and experimental
groups.
3.2 To compare the posttest score of experimental group and control

group.



4. To study the results of using the instructional model by mean of attitude

toward reading.

The significance of the research

1. This research will develop a new instructional model to enhance Japanese
reading comprehension skills and attitude toward reading among university students.

2. The university students that learning with a teacher who uses this
instructional model will enhance their Japanese reading comprehension skills and
attitude toward reading.

3. The university teachers who use this instructional model will enhance their
teaching skills.

4. The university teachers will have innovation in the instructional model to

enhance the students' Japanese reading comprehension skills.

Hypothesis of the Research
1. The population will have more posttest score than pretest score in both
control and experimental groups.

2. The experimental group will have more score than control group.

Scope of the research

Developing instructional model to enhance Japanese reading comprehension
skills and attitude toward reading among university students.

Following the research objectives, the research design and development was
divided into three phases namely, Phase | contextual study, Phase 1l Construct

tentative model, and Phase 1l Implementation.

Phase I Contextual study.

Using document research, questionnaires, and interviews to identify the
current problems of implementation of Japanese reading.

To investigate the current problems in reading comprehension and attitude
toward reading for Japanese language in context of university students. To find out

reading problems, the needs of teachers and students, problems of reading attitude.



Phase II Construct tentative model.
To construct an instructional model to enhance Japanese reading
comprehension skills and attitude toward reading among university students and

confirm the model.

Phase III Implementation.

Implementation and confirmation of the instructional model effectiveness.

This study is a control group and experimental group design. The control
group uses the traditional instructional methods, and the experimental group uses the
new instructional model -the reading comprehension skills model to teach.

The samples are two natural class with 72 third-year students (enrolled in
2018). These subjects with same Japanese level and different gender and age. One
class (n=36) as a control group (CG) uses the traditional instructional model and
another class (n=36) as an experimental group (EG) that uses the new instructional
model.

Subject: Academic reading in Japanese language.

Time scope: The time scope in this phase is from September to December
2020. Total 36 hours classroom teaching.

Place: This research will study in the School of Foreign Languages in
Shaoyang University in China.

The dependent variable is the instructional model.

The independent variables are reading comprehension skills and attitude

toward reading.

Definition

Operational definitions of terms: The researcher adopts the following
comprehensive, clear and direct operational definitions through reviewing related
literature and other previous studies.

1 . Instructional model

The instruction model is a description of a learning environment, including our
behavior as teachers when that model is used. It based on theory and the six

components of instructional model means Focus, enhance reading comprehension
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skills; Syntax, warm up, presentation, practice, production, wrap-up; Principles of
reaction, supporting discussion; Social system, teacher as an initiator, students as
cooperators; Support system, well-organized materials, multimedia; Application and

effects, reading comprehension skills, positive attitude toward reading.

2 . Reading comprehension skills

Reading comprehension means automatic process the words to understand the
meaning of the text, to get the new information, and combine the prior knowledge to
form the reader’s ideas. Students learn practice and decipher new vocabulary in text.
Independent reading, ask and answer questions. It means a complex cognitive process
of extracting and constructing meaning through interaction and involvement with
written text, which includes fluency, vocabulary development, and understanding
what words and connected text means. In addition, it is the ability to make sense of
the author's message. Reading a passage involves decoding, comprehension, and the
interaction between the two processes. The components of reading comprehension
mean decoding, fluency, vocabulary, sentence construction and cohesion, reasoning
and background knowledge, and working memory and attention.

To measure reading comprehension skills the author made reading test paper
that consists vocabulary, grammar section, reading comprehension passages, and
sentences translation to assess sentence structure, grammar in passage, types of
literature, content comprehension, information retrieving. In which grammar via
multiple choice questions, and passages comprehension via judgement, write answer
and multiple-choice questions, vocabulary via translate the loan words, write down

"Chinese characters" and pronunciation, and sentence translation.

3. Reading problems

The current problems of Japanese language reading are students lack
linguistics knowledge and the attitude toward reading are negative. Linguistics
knowledge contains grammar, vocabulary, and the structure of sentences. Word order
is normally subject-object-verb with particles marking the grammatical function of
words. The strict rule of word order is that the verb must be placed at the end of a

sentence. The basic sentence structure is topic-comment.
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4 . Attitude toward reading

The attitude in this study is referred to the attitude towards academic reading
Japanese language among university students. Enduring systems of positive or
negative evaluations of Japanese reading. Attitude means the readiness of the psyche
to act or react in a certain way. An attitude contains cognitive (personal, evaluative
beliefs), affective (feelings and emotions), and behavioral (action readiness and
behavioral intentions) components. Using the Likert Scale to assess attitude. This
scale is a set of opinion statements which when combined, provide information about

an attitude.
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CHAPTER Il
LITERATURE REVIEW

This chapter will follow the list below.

2.1 Instructional model

2.2 Theory and principle

2.3 Japanese language

24 Reading comprehension skills

2.5 = Attitude toward reading

2.6 The concept of ‘Developing instructional model to enhance Japanese
reading comprehension skills and attitude toward reading among university students’

2.7 Related research

2.1 Instructional model
This part contains various related research and literature including principles
to develop and design instructional models and recent related research from texts,

academic journals, research reports, and websites. Details are as follows.

1. Definition

Instructional model is the product of teachers who create a repertoire of
practices as they interact with their students and shape environments intended to
educate them.

Models of teaching are really models of learning. As teachers help students
acquire information, ideas, skills, values, ways of thinking, and means of expressing
themselves. Teachers are also teaching students how to learn (Joyce et al., 2003).

The instructional model refers to the plan or model that can be used for
instruction; The plan or model that will be a guide for designing instruction which
assists learners to attain learning objectives; The plan or model which consists of
important procedures or steps of instruction together with teaching methods and
techniques; the instructional model can put theories, principles, or approaches into
learning condition; and to proof, testing, and acceptance that the plan or model to be
used as the plan for instruction to assist learners to attain particular learning objectives

is indeed effective (Joyce & Weil, 1986).
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Models are prescriptive teaching strategies which help to realize specific
instructional goals (Eggen, 1979).

A model of teaching is a description of a learning environment, including our
behavior as teachers when that model is used (Joyce & Weil, 2014).

Instructional models are the specific instructional plans which are designed
according to the concerned learning theories.

It provides a comprehensive blueprint for curriculum to design instructional
materials, planning lessons, teacher pupil roles, supporting aids and so forth.

Models of teaching are very effective teaching strategies which are meant for
transacting specific topic to students. The nature of the topic, presentation method and
classroom environment will direct the teacher that what model of teaching s/he has to
select for teaching the concerned topic.

A model of teaching consists of guidelines for designing educational activities
and environments. Model of teaching is a plan that can also be utilized to shape
courses of studies, to design instructional material and to guide instruction (B.K.Passi
L.C.Singh and D.N.Sansanwal, 1991).

A model of teaching is a set of interrelated components arranged in a sequence
which provides guidelines to realize specific goal. It helps in designing instructional
activities and environmental facilities, carrying out of these activities and realization
of the stipulated objectives (Angira and Others, 1983).

Conclusion, instructional model is plan for instruction, a guide for designing
instruction, 1s important procedures of instruction. In this study the author makes a
new instructional model to enhance reading comprehension skills and attitude toward

reading.

2. Component / Type

The element of a model ‘of teaching represents its structure, process and
teaching aids of the instruction. There are different types of instructional model.
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2.1 Type

Every instructional model has its specific objective. In order to achieve the
objective of an instructional model, the teacher has to choose right type of model for
achieving the particular objective. The teaching models have been classified into three
main types (Armstrong, 2018):

The first is philosophical teaching models: the insight model by Plato, the
Impression model of teaching by John Locke and the Rule model by Kant.

The second is psychological model of teaching: Basic Teaching model by
Robert Glaser, An Interaction model of teaching by Flander, and Computer based
teaching model by Daniel Davis.

The third is modern teaching models (Joyce and Weil, 1980)

Table 1
Type Family Models
1. A- The Insight model (Plato)
Philosophical | B- The Impression model of teaching (John Locke)
teaching
C- The Rule model (Kant)

models
2. A- Basic Teaching model (Robert Glaser, 1962)
Psychological | B- An Interaction model of teaching (N.A. Flander)
model of

) C-Computer based teaching model (Daniel Davis)
teaching

a. The Concept Attainment Model

b. Inquiry Training Model
I. Modern teaching
c. The Advance Organizer Model
3. Modern models >
d. Cognitive Growth Development Model
teaching _ ' . ‘
e. Biological Science Inquiry Model
models (Joyce

and Weil,
2014)

a. Non-Directive Teaching Model,
b. Synectics Teaching Model,

II. Personal Models c. Awareness Training Model,

d. Classroom Meeting Model.

e. Conceptual System Model
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a. Group Investigation Model,
b. Role Playing Model,
III. Social Interaction | c. Jurisprudential Inquiry Model,
Models d. Laboratory Training Model,
e. Social Simulation Model,
f. Social Inquiry Model.
a. Mastery
learning
b. Direct
instruction
C. Simulation
IV. Behaviour d. Social
Modification Model learning
e. Programmed
schedule
f.(task performance
g. reinforceme
nt)

1)Philosophical teaching models:
Israel Saffer had mentioned such types of models. These include

A- The Insight model (Plato).

-The insight model discards the assumption that the meaning of an
instructional model is merely deliver the knowledge or ideas through teaching to the
mental domain of the students. According to this model the knowledge cannot be
provided merely through the expression of sense organs, but the knowledge principles
of language are most important. Edge of the content is also a necessity. The
knowledge cannot be provided merely by speaking the words or listening them.
Mental processes and language both work together

B- The Impression model of teaching (John Locke).

-1t is based on a general assumption the child's brain is like a clean slate at the

time of birth. Whatever experiences are provided through teaching, creates impression
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on child's brain. These impressions are termed as learning. In the learning process the
sense organs

C- The Rule model (Kant)

-In this model much importance is given to the logic. Kant gives importance
to logic, because in it following certain rules is essential. The objective of rule model
is to develop the logical reasoning capacities of the student. Some particular rules are
followed. Planning, organization and interaction of teaching is performed under
specific rules.

2)Psychological model of teaching:
John P. Dececco had mentioned such types of models. It includes

A- Basic Teaching model (Robert Glaser)

- Robert Glaser (1962) has developed a stripped-down teaching model which,
with modifications, is the basic teaching model. The basic teaching model divides the
teaching process into four components or parts. It will be useful in several ways. The
four parts of the model represent the basic divisions. Instructional objectives, Entering
behavior, instructional procedure, and finally performance assessment.

B- An Interaction model of teaching (N.A. Flander)

- Flander considered teaching process as an interaction process. He divided
class-room behavior in ten categories known as Flander's ten category system. In this
model the behavior of student and teacher is analyzed. An interaction between a
teacher and the student is more emphasized in this model.

C-Computer based teaching model (Daniel Davis)

- It'is the most complicated model having, entering behavior, determination
of objectives and teaching aspect as fundamental elements. In this element computer
teaching plan is selected according to the entering behavior and instructional
objectives. The performances of the student are evaluated. Accordingly, alternative
teaching plan is presented. In this model, the diagnosis and teaching go side by side.
Remedial teaching is provided on the basis of diagnosis. Individual differences are

also given importance.

3)Modern teaching models (Joyce and Weil)
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The most comprehensive review of teaching models is that of Joyce and Weil
(1980). Bruce R. Joyce has divided all the teaching models under the title "Modern
teaching models".

Joyce and Weil, 1980

They identified 23 models which are classified into four basic families based
on the nature, distinctive characteristics and effects of the models. These four families
are:

1. Information Processing Models

2. Personal Models

3. Social Interaction Models

4. Behavior Modification Models.

Within the families, there are specific models that are designed to serve
particular purposes.

Joyce & Weil, 2014

Joyce & Weil (2014) categorized the models of teaching into four families.
The classification has been made in accordance with the theoretical basis and
fundamental aim of the teaching model. The four families explained below in detail.

The information processing family, the social family, the personal family, the
behavioral system family.

Traditionally, models of teaching are represented by a broad array of teaching
systems, each system containing a distinctive philosophical foundation, or theory of
learning basis, with related pedagogical methodologies.

Basically, there are two types of models of teaching - Ones that can be
cleanly categorized and placed into one of the classic philosophical orientation
groupings - social; information-processing; personal; or behavioral systems; or ones
that are hybrid/mixed models that have combined elements from different families of

learning like those that can be labeled as constructivist.

2.2 Families of models of teaching

1)The information processing family
Information-processing models emphasize ways of enhancing the human

being's innate drive to make sense of the world by acquiring and organizing data,
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sensing problems and generating solutions to them, and developing concepts and

language for conveying them (Joyce et al., 2003).

Models in the information processing family focus on the cognitive activity

of student. It includes scientific inquiry for collecting original information, organizing

and properly storing of the information. Some models provide the learners with

information and concept, some emphasis concept formation and hypothesis testing

and still other generate creative thinking.

Table 2 The models developed by researchers in history

Eggen, Kauchar Joyce & Weil Joyce & Weil (5th | Joyce & Weil
and Harder (1979) | (2014) edition, 1996) (1980)
1 | General Inductive | Inductive Inductive Inductive Model
Model Thinking Thinking
(classification- (classification-
oriented) oriented)
2 | Concept Concept Concept Concept
Attainment Model | Attainment Attainment Attainment Model
3 | Taba Model The picture-word
inductive Model
4 | General Deductive | Scientific Inquiry | Scientific Inquiry
Model
5 | Ausubel's Model
6 | Such man’s Inquiry Training Inquiry Training Inquiry Training
Inquiry Model Model Model
7 Mnemonics Memory Model Biological
(Memory assists) | (Memory assists) | Science Inquiry
Model
8 Synectics Model Synectics Advance
Organizational
Model
Advance Advance Cognitive
Organizers Organizers Groth
Development
Model

The primary purposes are:

1. The mastery of methods of inquiry

2. The mastery of academic concepts and facts

3. The development of general intellectual skills such as the ability to reason

and think more logically

Joyce & Weil (2014) listed eight models in Information Processing Model.
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Eggen, Kauchar and Harder (1979) have discussed six Information Processing
Models.

Models of this family focus on the intellectual capacity of the learner.

Table 3Brief Review of the Information Processing Source Models

Model Developer Aims and application
(Redeveloper)

1 Inductive Thinking | Hilda Taba To develop inductive reasoning,
Model (Bruce Joyce) | mental inductive process, and
(classification- understanding of concepts and
oriented) principles.

2 Concept Jerome
Attainment Model | Bruner (Fred

Lighthall)

3 Scientific Inquiry Joseph
Model Schwab

4 Inquiry Training Richard To develop individual competencies
Model Suchman to achieve the social objective.

5 Memory Model Jerry Lucas
(Memorization)

6 Synectics William

Gordon
The picture-word Emily
inductive Model Calhoun

7 Advance Organiser | David To understand concepts and facts
Model (Advance Ausubel and to make the content purposeful
Organizational and interesting.

Model)

Cognitive Jean Piaget To develop general intelligence and
Development logic, social and moral development.
Model

Biological Science | Joseph To develop understanding of
Inquiry Model Schwab research methodology, to think

logically on social problems.

Information processing is the largest grouping of approaches aimed at

emphasizing ways of learning specific information and of acquiring and organizing

data, solving problems, and developing concepts and language.

As the categorical title obviously implies, models confined to this category

deal with intellectual development, powers of reasoning and logic, aiding students in

organizing and retaining information, and in enhancing their metacognitive functions.

Primary examples designate in this area of might be David Ausubel's

Advanced Organizers, or Jerome Bruner's Concept Attainment models.
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a) Inductive Thinking Assumptions
Content is important but so is learning how to think

Thinking can be taught

Thinking is an active transaction between the individual and the data

Thought processes evolve in a predictable and ordered way that cannot be
altered

Taba suggested the use of three strategies

-Concept formation

-Interpretation of the data

-Application of principals

b) Concept Attainment Assumptions
Concepts are essential for understanding

Concepts are ways of linking unrelated information

Mental concepts are a way of organizing information and assisting memory

Concepts are the file folders of the mind

Based on distinguishing between exemplars and non-exemplars

All concepts have a name, belong to a larger class and possess criteria
attributes that define membership

c) Scientific Inquiry Assumptions
While facts are important, it is also important for kids to be able to execute the

scientific method

Teaching of only facts leads students to believe that science is fixed truths and
not an active evolving process

Students need to see the "humanity" in science and understand how we have
reached tentative hypotheses about how things work

d) Memorization Assumptions
Personal power is derived from knowledge

Memorization increases the storehouse of knowledge which can be accessed
rapidly

Increasing the amount in memory is like having a larger hard drive full of
information

Mnemonics is a way of helping students better connect these bits of

information and thus retaining more usable information



21

e) Synectics Assumptions
Creativity is important in everyday activities

Creativity is not mysterious, it can be described and taught

Creativity is similar in all fields. The same processes underlie all fields

Individual and group investigation are very similar

Bringing creative process to consciousness and developing aids can enhance
the product

Emotional component is more important than intellectual

Irrationality more important than rational

Metaphors and analogies are the key to this process

f) Advanced Organizers Assumptions
Efficient transmission of information is a desirable goal for teachers

Teacher should play the role of organizer and presenter of subject matter
through lectures, readings, and structured tasks

Advanced organizers help prepare the mind for this information - create a
cognitive structure for the information

Each subject discipline has a way of organizing the content of the filed.

Students can use these organizational patterns to help understand new content

2)The Social Family
The focus of the social model family is to build synergy (collective energy) in

the classroom for addressing ongoing problems of personal, social, national as well as
international importance. Social models help the students to develop Self-directed
problem-solving ability, sense of belongingness towards the society and make them

responsible citizens of the country.

The primary goals (Armstrong, 2018) are:

-To help students work together to identify and solve problems
-To develop skills to human relations, and

-To become aware of personal and social values.

It gives emphasis to the relationship of the individual with the society.

Table 4Brief Review of the Models



Model Developer Aims and
application
Group John Dewey, | Focuses on To develop
Investigation Herbert interpersonal democratic
Model Thelen group skills as abilities, use of
students engage | knowledge and
in acquiring skills in life of
information individual and
society.
Jurisprudential Donald Uses the To solve
Inquiry Model Oliver, jurisprudential problems based
James P. frame of on information
Shaver reference to solve | and reasoning
social issues power.
Laboratory National To develop
Training Model | Training group skills
Laboratory individual
capacities and
adjustment.
Role Playing Fannie & Students assume | To develop
Model George roles and become | competencies of
Shaftel the source of problem solving
their inquiry. and adjustment
Social Cybernetic
Simulation Psychologist
Model s
Social Inquiry Thelen, Problem solving
Model Oliver, using social
Sharer issues

* Model of Group Teaching & Co-operative Learning

22
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* Simulation Model

—Sociodrama

Social interaction:

This group of methods aims at building learning communities and purports to
develop productive ways of interacting in a democratic setting.

These models also emphasize that human learning occurs in social settings and
through modeled behaviors and social exchanges.

The Schaftel's Role Playing Model is one of the more popular models in this
group.

Donald Oliver's The Jurisprudence Model also exemplifies a form of social
learning.

a) Classroom Meeting:
Strengthens responsibility towards self and others. This model has rules and

structure and specified intentions.

b) Laboratory Method:
Group/interpersonal skills, personal awareness, and flexibility skills are

stressed in this model

c) Cooperative or Collaborative Learning:
Collective arrangement and division of tasks, sharing results and ideas. There

are a number of authors claiming this model — significantly Johnson and Johnson, and
also Robert Slavin. There are also cooperative models that have more specific
purposes like the Jigsaw Model.

d) Jigsaw Model:
Originally, the jigsaw concept was developed in the 1960's to facilitate racial

integration. As an educational model it falls into the Social Family of methods.

e) Graffiti Model:
Graffiti is a cooperative learning structure in which students are asked to give

written responses to questions posed by a teacher

f) Sociodrama
Students assume roles, acting out issues in order to facilitate awareness and

understanding about concepts or important issues

g) Role-playing
Emphasize the social
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Role-playing is a teaching strategy that fits within the social family models-
Joyce and Weil, 2000.

- stimulate students both socially and intellectually

- Improves interpersonal skills and enhances communication

Role-play four stages

1. Preparation and explanation of the activity by the teacher

2. Student preparation of the activity

3. The role-playing

4. The discussion after the role-playing activities

h) Jurisprudential Inquiry
Assumptions

Resolving complex issues requires citizens who can talk to one another and
negotiate differences

Resolution should rest on the concepts of justice and human dignity

Success depends on understanding values of society ability to clarify and

resolve issues knowledge of public issues

3)THE PERSONAL FAMILY
The personal models begin from the perspective of the self-hood of the

individual. Individual consciousness and development of unique personality is the
chief focus of this family. The models in personal family attempt to make them
understand their self and thereby students can shape their future.

Developing an individual into an integrated, confident and competent
personality.

The cluster of personal models pays great attention to the individual
perspective and seeks to encourage productive interdependence, increasing people's
self-awareness and sense of responsibility for their own destinies (Joyce et al., 2003).

The primary goals (Armstrong, 2018) are:

-To increase the student's self-worth,

-To help students understand themselves more fully.

-To help students recognize their emotions and become more aware of the way

emotions effect other aspects of their behavior,
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-To help them develop goals for learning,

-To help students develop plans for increasing their competence,

-To increase the students' creativity and playfulness,

-To increase the students' openness to new experience.

Purpose-

One - develop greater mental and emotional health by developing self-
confidence and a realistic sense of self

Two - increase the proportion of education that emanates from student

Three - develop specific kinds of qualitative thinking such as creativity,
personal expression, and reflection

Types -

Nondirective teaching and concepts of self.

Models including this family indents for the personal development of the
learner. Non-directive teaching and enhancing self-esteem belong to this family
(Joyce et al., 2003).

Table 5Brief Review of the Personal Source Models

Model Developer Aims and application
1 | Non-directive | Carl Rogers | To develop self-learning by auto
Teaching instructions, self-research and self-
understanding
2 | Synetics William To develop creative competencies
Model Gordon for problem solving.
3 | Awareness William To develop individual competencies
Training Schutz and and mutual relations.
Model George
Brown
W.S. Fietz
4 | Classroom William To develop skills of self —
Meeting Glasser understanding and capacities of
Model dutifulness.




Conceptual David. F. To adjust with the environment with
System Model | Hunt flexibility in the personality.
Developing
Positive Self-
Concepts
Relaxation and Exploring personal goals for
stress relaxation or using self-initiated
reduction relaxation techniques to calm
anxieties in social settings.

Selection, A self-directed teaching model for
Detection, highly intrinsically motivated high
Connection school students.
Model
Enhancing Abraham
self-esteem Maslow

(Bruce

Joyce)

Personal source (aka Persona list):

This group of approaches acknowledges the uniqueness of each learner.

Also models in this area are often targeted to foster things like self-esteem,

and structuring personal meaning.

Methods in this category foster the importance of individuals in creating, directing,

self-efficacy, emotional and personal understanding and acceptance.
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Carl Roger's Non-directive Teaching Model would be a good example for this

group.

Nondirective Teaching

Based on work of Carl Rogers in nondirective counseling

Focus is to nurture not control students

Teacher does not sacrifice the long view by forcing immediate results

Responsibility shifts to students with teacher as facilitator

Assumptions



27

Students should learn to solve own problems even though they may initially
make mistakes teacher facilitates this problem-solving teacher and student work as
partners in the process

Nondirective teaching: Focuses on self-awareness, understanding, autonomy,

and self-concept

4)The behavioural system family
Modification of behavior is the main focus of this family. The stance taken is

that human beings are self-correcting communication systems that modify behavior in
response to the information about how successfully tasks are navigated. The role of
predetermined objectives, observable behavior, clearly defined task and methods,
feedback and reinforcement are the foundations of models in behavior family.

This family has mastery learning, direct instruction, simulation, social
learning, and programmed schedule (task performance reinforcement) model (Joyce et
al., 2003).

It emphasis on the change in observable behavior of the learner.

Table 6Brief Review of the Behavior Modification Source Model

Model Developer Aims and application

1 Contingency Management B.F.Skinner

Model

2 Self-Control Through B.F.Skinner
Operant Methods

3 Stress Reduction Model Joseph Wolpe

4 Desensitisation Model Rimm & Masters

5 Assertive Training Model Wolpe, Lazarus

6 Operant Conditioning B.F.Skinner To achieve the objectives
Model of lower level of cognitive

domain on the basis of
individual differences

(Armstrong, 2018)

7 Mastery learning Benjamin Bloom
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James Block

8 Direct instruction Tom Good
Jere Brophy
Carl Gereiter
Ziggy Engleman
Wes Becker
9 Simulation Carl Smith
Mary Smith
10 | Social learning Albert Bandura
Carl Thoresen
Wes Becker
11 | Programmed schedule B. F. Skinner
(task performance
reinforcement)
Behavioral:

concentrate on observable objectives such as learning to read, physical skills,

behavioral and emotional adaptations and restructuring.

Behavioral techniques are amenable to highly structured outcomes that

These models are highly structured with finite goals toward specific pre-

determined ends.

B. F. Skinner is one of the more well know developers of behavioral

techniques like his Operant Conditioning.

Behavioral is lawful and subject to variables in the environment
Stimulus-response-reinforcement cycle increases likelihood of response
Operant conditioning and counter conditioning are two forms
Assumptions behavioral is observable and can be altered

Good and poor behaviors and attitude are learned through conditioning
Behavioral goals are specific, discrete and individual

Theory focuses on present

Major Concepts of Behavioral Systems Family

Stimulus —
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any condition, event, or change in the environment which produces a
behavioral change

Responses may be overt or covert (tension or anxiety)

Complex behaviors are made up of response repertoires

Immediate reinforcement is best

Rein forcers may be positive or negative

Knowledge of results is very powerful in schools

Baby steps are best

Controlling the environment is powerful for students

Social climate of classroom can be important

Reinforcement schedule is important

Models of teaching are very effective teaching strategies which are meant for
transacting specific topic to students. The nature of the topic, presentation method and
classroom environment will direct the teacher that what model of teaching s/he has to
select for teaching the concerned topic.

Common features:

Models usually contain common features and these may include:

An identified purpose or area of concentration;

Underlying explicit and implicit assumptions about the characteristics of
learners and about the teaching-learning process (These are directly tied to guiding
tenets of the different divisions of educational psychology and theories of learning).

Guidelines for developing specific educational experiences;

Definite patterns and requirements for each instructional event;

A body of research surrounding their development and implementation, and/or

an evaluation of their effectiveness.

2.3 Component

1)  Elements of an instructional model
According to De Cecco (1968), Joyce and Weil (1992) and

Khammanee(2007), the important elements of an instructional model are principles,
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purposes, contents and procedures, analysis of pre-learning behavior, teaching and
learning activities and procedures, and learning assessment and evaluation.
Details are as follows.

(1) Principles are beliefs, ideas, and theories which are employed as bases
to construct the instructional model. Consequently, principles of the instructional
model guide determining learning objectives, contents, activities and the
sequences of learning activities of the instructional model.

(2) Purposes determine expected learning outcomes of the instructional
model.

(3) Contents and procedures define contents and activities employed in
teaching and learning in order to attain the purposes of the instructional model.

(4) Analysis of pre-learning behaviors is used to detect learning readiness
and prior knowledge of learners.

(5) Procedures and activities which influence teaching and learning refer
to any practices of teaching and learning when the instructional model is
implemented.

(6) Assessment and evaluation of learning are performed to evaluate the

effectiveness of the instructional model.

2)  Components in Models of Teaching (2014)

In Joyce, Weil, and Calhoun's Models of Teaching, 9th ed. (2014) they note
that in order to be designated a bona fide model, it should qualify in six of the
following areas. Focus, syntax, principles of reaction, the social system, support
system, application and effects.

Focus is the central intent of the model. Focal components revolve around the
main objective of the model. Is it the focus of the learning event to encourage learning
by manipulating thought or types of thinking; growth in learning through external
stimuli or rewards; social learning, or social and emotional growth through
interaction; or increased levels of self-achievement and personal growth through
personally directed choices? Models are usually developed with a focus, an end-game,

or specific intention in mind.
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Therefore models differ one from the other in terms of their primary objective
or focal point of their intended outcomes.

Syntax describes the model's structure and includes the sequence of steps
involved in the organization of the model. It includes the major components and the
phases of unfolding, or the sequencing of steps, and describes how the model
progresses. Obviously the syntax can be quite different for each model.

Principles of Reaction tell the teacher how to regard the learner and how to
respond to what the learner does during the use of the model. Often responses in using
a designated model should be appropriate and selectively specific. This element is
concerned with the teacher's reactions to the students' responses. This portion of the
model alerts the teacher on how to react to the responses of the students. It is here that
the teacher learns whether the learners have been actively involved in the model's
processes and steps.

The Social System describes the interactions between students and teacher as
each model is viewed as if it were a mini society. Since every instructional model is
different, each model will have its own social system and rules of engagement. This
portion concerns the interactive roles and relationships between the teacher and the
student, expected norms, and which student behaviors should be rewarded. These may
be overtly described or simply inferred. Depending on the philosophical orientation of
the model, in some models the role of the teachers is dominant, while in others his or
her role is passive. In some models the roles center on the teacher, and in others the
concentration is on the students. There are still other models that require shared roles
whereby teachers and students share roles equally. In this segment both motivational
strategies and tactics for engaging students could be discussed too.

Support system defines the supporting conditions required to implement the
model successfully. ‘Support' refers to any additional requirements, beyond the usual
general human skills and capabilities, that are needed to implement the model. This
component relates to any additional requirements beyond those generally possessed
by teachers or found in schools. What requirements are needed to make this model
work? Are special skills or knowledge needed; or is there special equipment, media,

or learning environment requirements that need to be accessed in using this model?
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This support would also include special books, films, laboratory kits, reference
materials, permissions, facilities, etc.

Application and effects are rather apparent - how can the students use what
the model teaches? Application is the utility of the model as it can be transferred to
other situations. Each model attempts to implement some change in learners and
influence their thinking, feelings, social interactions, or physical movements in some

way so that those changes can be transferred to other situations and experiences.

3)  Other fundamental elements

Normally the majority of instructional models are based on the following six
elements:

(1) Syntax

It is the steps or phases (Strategy) of the model being presented before the
class. It illustrates the logical and sequential order of the teacher-student activities of
the instruction procedure. It describes the complete program of action of the model.

(2) Social system

The social system of a model explains its nature of the learning environment.
It describes the role and relationship of the teacher and students through the phases as
well as designing the lesson. As each model is unique, the role of teachers and
students in every model may vary according to the respective learning theory of the
model is built. It also varies in phases to phases.

(3) Principle of Reaction

This is the extension of the social system. It deals with the rules of reaction to
the students' responses in the classroom interaction. The reaction of the teacher must
be in accordance with the theory of which model has been built. The teacher's reaction
is desired when the students' responses/ behaviors are untouched with expected level
responses and for giving reinforcement. It depends on the family of the model is
presented.

(4) Support system

It includes all instructional aides used in a model of teaching. E.g. Books,
Encyclopedia, Video clips, slides, Newspaper, Tab, Expert, Films, Specimen, etc.

(5) Application
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It means the utility or usage of the learned material in other situations. Each
model attempts to desirable the feasibility of its use in varying contexts related to goal
achievements in terms of cognitive, and affective behavior modification.

(6) Effect of models of Teaching

Models of teaching have a very positive effect on students' behavior. Bruce
Joyce classified the effect as the instructional effect and nurturant effect. Instructional
effects are the direct effect of an instruction on students' cognitive, affective and
psychomotor domains. Nurturant effects are the indirect effect other than the teacher
intends to achieve through the model. It is the additional achievement gained by the
students through the unique nature classroom interaction. Examples are the
development of problem-solving ability, analytical thinking, critical thinking, social

skill, tolerance, etc.

Conclusion, comparing many kinds of design, Joyce, Weil, and Calhoun's
model (2014) has more details that can express the instructional model well.
The instructional model in this study will follow focus, syntax, principles of

reaction, social system, support system, application and effects.

Table 7
Component Definition Element
Focus the central intent (main
objective) of the model,
specific intention in mind
Syntax the model's structure and the major components and the

includes the sequence of
steps

the logical and sequential
order of the teacher-student
activities of the instruction

procedure.

phases of unfolding,
the sequencing of steps, and
describes how the model

progresses.

Principles of

Reaction

tell the teacher how to regard
the learner and how to

respond to what the learner

the teacher's reactions to the
students' responses.

the teacher learns whether the
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does during the use of the

model.

learners have been actively
involved in the model's processes

and steps.

Social System

the interactions between
students and teacher as each
model is viewed as if it were
a mini society.

the nature of the learning
environment

the role and relationship of
the teacher and students
through the phases as well as

designing the lesson.

the interactive roles and
relationships between the teacher
and the student (Depending on the
philosophical orientation of the
model,

the role of the teachers is
dominant, or passive.

the roles center on the teacher/ the
students.

teachers and students share roles
equally)

expected norms,

which student behaviors should be
rewarded.

could discuss both motivational

strategies and tactics for engaging

students.
Support the supporting conditions special skills or knowledge; special
system required to implement the equipment, media, or learning
model successfully. Support' | environment requirements, special
refers to any additional books, films, laboratory kits,
requirements reference materials, permissions,
all instructional aides used in | facilities, etc.
a M Eg. Encyclopedia, Video clips,
slides, Newspaper, Tab, Expert,
Specimen, etc.
Application how the students use what the utility or usage of the learned

and effects

the model teaches.

material in other situations.
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Application is the utility of a direct effect on cognitive,

the model. affective and psychomotor
domains.

additional achievement is the
development of problem-solving
ability, analytical thinking, critical
thinking, social skill, tolerance,

etc.

3. How to develop / use instructional model

Models of teaching and learning are critical pieces to instructional planning
and delivery because they help educators: Develop highly tuned and more varied
professional repertoires; Allow them to reach larger numbers for students more
effectively; Create either more uniform, or varied, or effective instructional events,
guided by targeted subjects, content, or processes; Understand curricular foci better,
especially as different models can be matched specifically to both learning outcomes
and/or targeted learning populations; Gain needed insights into why some methods
work with some learners, while others do not; Radically modify or redesign existing
methods of teaching and instructional delivery so that emerging or altered
instructional techniques may better meet the needs of today's students.

To construct an instructional model may follow ADDIE.

3. IADDIE

Clark (2000) presents a basic model used in the development of an
instructional model whose systematic design consists of analysis, design,
development, implementation, and evaluation.

This systematic and recursive design is continuously refined, and focuses on
evaluation and making use of feedback to adjust the process.

Details are as follows.

1. Analysis is the step that involves understanding procedures and context

which later influence the efficiency in designing an instructional model.
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Activities are the analyses of learners, context, learning objectives, learning
materials, tasks, resources, and other related learning factors.

2. Design is the step that involves utilizing proved methods and the most
appropriate strategies in order to serialize elements of teaching and learning.

As designing focuses on the relationship between learning elements, and
decision making on methods or models that enable the attainment of learning
objectives, the designer should be well-informed on principles, learning theories,
teaching and learning management and content design, material design, appropriate
assessment and evaluation of learning.

3. Development is the step that involves constructing and developing a
planned instructional model, contents, learning process, materials, and concrete
evaluation, to adjust strategies of teaching and learning, and to determine the
effectiveness of the final form instructional model.

4. Implementation is the step that involves implementing activities of teaching
and learning, and confirming the effectiveness of the final form instructional model.

5. Evaluation is the step to identifying any weaknesses which can be detected
and evaluated at any step during the development of the instructional model in order

to adjust the model. This can be done repeatedly if necessary.

3. 2To apply the basic model

To apply the basic model to develop the instructional model mentioned above,
there are six steps: Contextual study; Determining the principles, purposes and other
elements; Implementation guides; Evaluation of the instructional model; Adjustment
of the instructional model; and Re-implementing the instructional model.

Details are as follows.

1. According to contextual study, problems of teaching, learning, and learners
are analyzed meanwhile related theories and research findings of learning are
synthesized.

2. According to determine principles, purposes and other elements, the
determination of principles, purposes and other elements related to the results of

contextual study and employed learning theories.
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3. According to the implementation guides of the instructional model, details
on learners' conditions, methods, preparation, and teaching and learning are provided
to teachers who are willing to implement the developed model effectively.

4. According to the evaluation of instructional model, experts and participants
of action research evaluate theoretical and practical feasibility of the final form
instructional model.

5. According to the adjustment of instructional model, there are two phases:
using the results of theoretical evaluation by experts to adjust the instructional model,
and implementing the instructional model using both quantitative and qualitative data
obtained from participants in action research through each cycle, conducting and
adjusting repeatedly until it meets the criteria set.

6. According to re-implementing of instructional model, there is a second

implementation to confirm its effectiveness through pre-experimental research design

3. 3Presentation of an instructional model

Joyce &Weil (1992) present four steps to present an instructional model,
orientation to the model, the model of teaching, application, and instructional and
nurturing effects.

Details are as follows.

1) Orientation to the model explains the background of instructional model
including important components of instructional model such as purposes, theories,
assumptions and principles.

2) The model of teaching explains management of teaching and learning in
detail, including syntax, social system, principles of reaction, and support system.

First, syntax details the steps or sequences of teaching or activities of teaching
and learning.

Second, the social system details roles of teachers, students, and the interaction
between teacher & student, and student & student, which are particular to each role
model.

For instance, the teacher takes the role of activity leader, facilitator, guide, and

provider of information.
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Third, principles of reaction detail the manner in which a teacher deals with
students, responds to student behaviors such as giving students rewards, allows
freedom to act out ones' ideas, expresses opinions, and does not judge whether an
opinion is right or wrong.

Finally, support system details conditions or necessary factors which help
implement a model successfully. Examples are laboratory room instructional models,
which are necessary to get help from well-trained experiment leaders and the skills
practice instructional model, where it is necessary to practice in one's field of work or
on work sites where work conditions are authentic.

3) Application gives suggestions and guides to successfully apply the
developed instructional model such as what content should be used with it and at what
level.

4) Instructional and nurturing effects deal with direct and indirect expected
results on the implementation of the instructional model. These results can be used

later as a guide for teachers who are willing to use that model.

4. How to evaluate instructional model

Evaluation is a systematic process of collecting and interpreting, evidence of
students’ progress. It is a continuous process.

Comprehensive Evaluation:

It includes evaluation of all aspects of a student, i.e., curricular, co-curricular
& personality/social qualities.

Continuous Evaluation:

Valuation of pupil's performance throughout the academic year, i.e. projects,
assignment, class test, seminars, field study, debates, etc.

Terminal evaluation: Evaluation of the performance of the students at the end
of a term.

Characteristics of instructional model

The following are the chief characteristics of a good instructional model:

Each model has built up based on particular learning theory; Creation of

congenial learning environment in the classroom; Effective interaction between the
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teacher and students; Planned use of appropriate strategies; Teaching process are
systematically, sequentially and logically arranged; Clear and specified roles for
teachers and students; Large scope for supporting material; Ensure active participation
of entire students in the class; It raises the students' level of aspiration, motivation and
interest in learning; Every model foster and strengthen the cognitive structure of the
student.

In conclusion, the instructional model refers to learning and teaching
conditions which are systematically planned by applying educational philosophies,
learning theories, principles, approaches, and beliefs, and consists of procedures or
steps of teaching and learning as well as teaching methods and techniques.

The instructional model is used as a teaching and learning plan in order to

assist learners to attain particular learning objectives.

2.2 Theory and principle

The theories and principles to make the instructional model are

Neurolinguistics, Information processing theory, Metacognition and Scaffolding.

1. Neurolinguistics

How to apply into practice.

Neurolinguistics is a branch of linguistics dealing mainly with the biological
basis of the relationship of the human language and brain. Neurolinguistics is
historically rooted in the development in the 19th century of aphasiology, the study of
linguistic deficits (aphasias) occurring as the result of brain damage (Phillips, 2005).1t
has been determined that the left hemisphere of the brain plays a major role in
language comprehension and production (Yule, 2010) as early as the 19th century.

One of the first people to draw a connection between a particular brain area
and language processing was Paul Broca (Phillips, 2005) who found brain damage on

the left frontal lobe, in an area now known as Broca's area.
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Phrenologists had made the claim in the early 19th century that different brain
regions carried out different functions and that language was mostly controlled by the
frontal regions of the brain, but Broca's research was possibly the first to offer
empirical evidence for such a relationship, (Dronkers, 2007; Teter, 2000) and has been
described as "epoch-making" (2009) and "pivotal" (Dronkers, 2007) to the fields of
neurolinguistics and cognitive science.

Later, Carl Wernicke, after whom Wernicke's area is named, proposed that
different areas of the brain were specialized for different linguistic tasks, with Broca's
area handling the motor production of speech, and Wernicke's area handling auditory
speech comprehension (Phillips, Sakai, 2005; Wisniewski, 2007). Thus, it is claimed
that speech is perceived by the Wernicke's area, then the signal is transferred through
arcuate fasciculus to Broca's area, afterward, the signal goes to the motor cortex to
articulate the word (Yule, 2010).

The work of Broca and Wernicke established the field of aphasiology and the
idea that language can be studied by examining the physical characteristics of the
brain (Teter, 2000).

The coining of the term "neurolinguistics" is attributed to Edith Crowell
Trager, Henri Hecaen and Alexandr Luria, in the late 1940s and 1950s; Luria's book
"Problems in Neurolinguistics" is likely the first book with Neurolinguistics in the
title.

Neurolinguistics is the study of the neural mechanisms in the human brain that
control the comprehension, production, and acquisition of language. As an
interdisciplinary field, neurolinguistics draws methods and theories from fields such
as neuroscience, linguistics, cognitive science, communication disorders and
neuropsychology.

Much work in neurolinguistics is focused on investigating how the brain can
implement the processes that theoretical and psycholinguistics propose are necessary

in producing and comprehending language.
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1.1 Definition

The journal Brain and Language offers this description of neurolinguistics:
"human language or communication (speech, hearing, reading, writing, or nonverbal
modalities) related to any aspect of the brain or brain function" -Elisabeth Ahlsén in
Introduction to Neurolinguistics.

In a pioneering article published in Studies in Linguistics in 1961, Edith Trager
characterized neurolinguistics as "a field of interdisciplinary study which does not
have a formal existence. Its subject matter is the relationship between the human
nervous system and language” ("The Field of Neurolinguistics").

The primary goal of the field of neurolinguistics is to understand and explicate
the neurological bases of language and speech, and to characterize the mechanisms
and processes involve in language use (Shari, 2003).

The goal of neurolinguistics is to understand how the cognitive capacity for
language is sub served by the biological tissue of the brain (David, 2014).

Selective attention has traditionally been viewed as a sensory processing
modulator that promotes cognitive processing efficiency by favoring relevant stimuli

while inhibiting irrelevant stimuli.

1.2 Component / Type / Kind

1)Spoken word forms

Speech perception

Speech perception is a cognitive capacity

Someone speaks, the sounds enter our ears, and we understand immediately.

Furthermore, speech input must be routed not only to the grammatical and
semantic systems that analyze the forms and meanings of utterances, but also to the
motor system that subseries articulation.

This is mainly because we rely on auditory-motor transformations when we
learn how to say new words that we hear, especially during the early phase of
language acquisition.

Such transformations also contribute, however, to the overt repetition of

familiar words, and they are involved in covert auditory-verbal short-term memory as
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well, like when you silently rehearse a piece of important information, such as a
phone number.

In addition, abundant data indicate that the motor system contributes to
ordinary, passive speech perception by constantly "resonating" to the speaker's
articulatory movements.

Speech production

The first step in word production is to map the idea one wishes to express onto
the meaning of a lexical item.

When the goal is to utter a particular word, the sound-based representation of
that word in the phonological network of the temporal lobe serves as an "auditory
target" that specifies what is expected to be heard.

As articulation proceeds, the incoming acoustic signals of the resultant self-
produced speech are immediately compared with that target representation, and if any
discrepancies are detected, instructions for making the necessary corrections are sent
to the frontal articulatory network.

2)Printed word forms--Reading

For skilled readers, recognizing printed words seems easy.

In reality, the reader's eyes make four or five saccades (i.e., jerky movements)
every second, and with each fixation the amount of detail that is perceived drops off
precipitously from the fovea (i.e., the small circular space of maximal visual acuity),
so that it is only possible to register a few letters at a time.

In order to recognize a written word, it is necessary to extract precisely those
features that invariantly characterize that word across all of its possible
manifestations, including changes in position, size, CASE, and font.

Large differences in visual form must be ignored (e.g., between "a" and "A"),
small ones must be noticed (e.g., between "e" and "c"), and alternative linear orders
must be detected (e.g., between "dog" and "god").

The sight of a printed word triggers a cascade of transformations that extends
from the retina to the thalamus, from there to the primary visual cortex at the back of
the brain, and from there through a series of anteriorly directed ventral
occipitotemporal way-stations that extract increasingly rich and informative

combinations of orthographic features.
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From a representational perspective, this visual processing hierarchy starts
with mere points and lines, but it leads progressively to the case- and font-specific
letter shapes, case- and font-invariant graphemes (i.e., abstract letter identities), short
sequences of graphemes, and entire words.

The hierarchy culminates in the Visual Word Form Area (VWFA), which is a
cortical patch in the fusiform gyrus that has the following properties:

It detects the identities of printed words regardless of their position, size, case,
or font, and regardless of whether they are perceived consciously or unconsciously;

It is more sensitive to real than unreal words; it is engaged equally by different
types of familiar scripts (e.g., English, Arabic, Chinese, etc.), but it responds more
strongly to familiar than unfamiliar scripts; and perhaps most important of all, it
prefers printed words to other kinds of visual objects.

Once the form of a printed word has been recognized in the VWFA, how does
it get mapped onto the associated phonological and semantic structures?

These processes are enabled by multiple pathways—some sub lexical, others
lexical—but their precise neural underpinnings remain unclear. Still, some
generalizations can be made.

Access to the proper pronunciations of printed words seems to depend mainly
on the perisylvian circuit for speech processing, whereas access to the concepts
encoded by printed words seems to depend mainly on a more inferior set of structures
that includes the ATL as well as several other temporal, parietal, and frontal areas.

It is clear that printed words with regular spelling patterns, like the real word
desk or the unreal word blicket, can be read aloud by mapping the graphemes directly
onto the corresponding phonemes in rule-governed ways that bypass semantics.

Some researchers have argued, however, that printed words with irregular
spelling patterns, like yacht, can only be read aloud by first accessing their meaning,
especially if they have a low frequency.

A final observation that leads naturally to the next topic is that, just as the
auditory perception of spoken words automatically activates the oral motor programs
for uttering them, so the visual perception of printed words automatically activates the
manual motor programs for writing them.

3)Word meanings
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There is mounting evidence that conceptual knowledge is, to some extent,
grounded in modality-specific systems for perception and action, such that many
forms of semantic processing involve unconscious simulations of fairly high-level
sensory and motor states.

Consider, for example, the meaning of the object noun hammer. Numerous
studies suggest that this concept does not reside in any single place in the brain;
instead, different fragments of it are scattered across different cortical regions
according to the sensory or motor content of the type of information that is
represented.

Thus, visual-semantic specifications of how hammers look (i.e., the relevant
shape patterns) appear to be stored in some of the same ventral temporal areas that are
engaged when hammers are visually recognized; auditory-semantic specifications of
how hammers sound (i.e., the relevant banging patterns) appear to be stored in some
of the same superior/middle temporal areas that are engaged when hammers are
auditorily recognized; motor-semantic specifications of how hammers are used (i.e.,
the relevant swinging patterns) appear to be stored in some of the same front parietal
areas that are engaged when hammers are grasped and manipulated in customary
ways; and so on.

4)Sentences-Comprehension

The ability to understand complete sentences is underpinned by a large-scale,
mostly left- lateralized neural circuit.

This circuit consists of several widely distributed but tightly interconnected
cortical areas that operate synergistically to transform incoming strings of words into
compositionally unified messages.

The researchers also observed in the section on speech perception that the
posterior MTG projects forward to the ATL, and there is increasing evidence that the
superior and middle sectors of this territory contribute to sentence comprehension in
the following ways.

Some of the neuronal populations here seem to be involved mainly in parsing,
taking as input the morphosyntactic features and sequential orders of the incoming

words, and yielding as output hierarchically organized phrases and clauses.
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Other neuronal populations in the superior/middle ATL appear to be devoted
more to interpretation, specifically the compositional semantic process of
incrementally building up the unified meanings of phrases and clauses.

And still others have been implicated in both types of operations—that is,
parsing as well as interpretation.

In short, according to some lines of current thinking, the superior/middle ATL
houses a combinatorial network that assembles and integrates progressively larger
arrangements of grammatical and conceptual structures during online receptive
sentence processing.

When sentences are heard rather than read, it is sometimes useful to keep the
phonological forms of the words in an activated state until the comprehension process
has been completed.

This is accomplished by the auditory-verbal short-term memory (STM)
system, which, as mentioned in the section on speech perception, has two
components.

First, the storage component represents activated word forms and is
implemented by the phonological network in the posterior STG/STS; And second, the
rehearsal component continually refreshes the contents of the storage component and
is implemented by the articulatory network in the frontal lobe.

This STM system is often called the phonological loop, and it is frequently

employed to facilitate sentence comprehension.

S)Phases in the development of linguistic capacity

In language development there appear to be four reasonably distinct phases -
vocallearning, utterance acquisition, analysis and computation, and integration and
elaboration - each having its own function within the larger period of language
development (John, 1997).

1) Vocal Learning

2) Utterance Acquisition

3) Structure Analysis and Computation

4) Integration and Elaboration
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Once analytical and computational capabilities are integrated with acquisitive
systems, it becomes possible to achieve a far larger lexicon.

For when applied to stored forms, the structural analysis produces systemic
rules.

These rules, in turn, impose organization on incoming utterances, thus
expediting the learning of new words (Anglin, 1993; Chafetz, 1994; Maratsos, 1982;
Maratsos & Chalkley, 1980).

By articulating speech into commutable elements, the structural analysis takes
the pressure off a holistic type of memory, thereby enabling the creation of larger and
larger vocabularies, in which each of the individual entries is merely a unique
recombination of a small set of phonemes.

While lexical capacity is expanding, syntactic processing is also becoming

more automatic (Friederici, 1993).

1.3 How Neurolinguistics works

Neurolinguistics research is carried out in all the major areas of linguistics; the
main linguistic subfields, and how neurolinguistics addresses them, are given in the

table below.

Table 8
o Research questions in
Subfield Description o
neurolinguistics
How the brain extracts speech
] sounds from an acoustic signal, how
Phonetics The study of speech sounds

the brain separates speech sounds

from background noise

How the phonological system of a
The study of how sounds are ]
Phonology particular language is represented in
organized in a language
the brain

Morphology and | The study of how words are | How the brain stores and accesses

lexicology structured and stored in the | words that a person knows
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mental lexicon

The study of how multiple-

How the brain combines words into
Syntax word utterances are

constituents and sentences; how
constructed

structural and semantic information

The study of how meaning is | . . .
Semantics is used in understanding sentences

encoded in language

According to Perfetti and Stafura (2014) as a reader encounters a word, input
from the visual orthographic system drives operations in the temporal lobes to retrieve
associated linguistic and general knowledge from long-term memory. Unification
computations in the left inferior frontal gyrus integrate the word-level syntactic and
semantic knowledge into the ongoing context (e.g., into a sentence). Finally,
limitations in cognitive resources are managed through the application of control

operations in the dorsolateral prefrontal cortex and anterior cingulate.

2. Information Processing Theory

Information processing theory is based on the idea that humans process the
information they receive, rather than merely responding to stimuli. Information is
taken in through the senses, the information is then put through the short-term
memory. The information is then encoded to the long-term memory, where the
information is then stored. The information can be retrieved when necessary
(Psychology, 2010).

Developed by American psychologists including George Miller in the 1950s,
Information Processing Theory (IPT) has in recent years compared the human brain to
a computer. The ‘input’ is the information we give to the computer - or to brains -
while the CPU is likened to our short-term memory, and the hard-drive is long-term
memory.

Information processing theory explains the process of brain movement when
humans obtain information. The combination of neurolinguistics and information

processing theory can perfectly explain the mechanism of the human brain when
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reading. At the same time can guide humans to the learning of reading in foreign
language. The mind's machinery includes attention mechanisms for bringing
information in, working memory for actively manipulating information, and long-
term memory for passively holding information so that it can be used in the future
(Peter, 2010).

Learning 1s a change in one's state of knowledge, which is stored in memory,
including processes of selecting information in short-term memory (Recognition,
Perception, and Attention), translating information (Encoding), elaborating
information in long term memory (Elaborative Operation Processes), and recalling or
decoding that information (Retrieval). All of these processes are controlled by
centralized information processing (Metacognition) (Klausmeier, 1985; Osman &

Hanafin, 1992; Woolfolk, 2004).

2.1 Definition

The Information Processing Theory places emphasis on how information
entering through the senses is encoded, stored, retrieved and utilized by the brain.

Thus, learning becomes the process of committing our symbolic
representations to memory where they may be processed and the study of learning is
primarily approached through the study of memory.

In Information Processing memory is viewed from a computer model
perspective by which the mind takes in information, performs operations on it to
change its form and content, stores the information, retrieves it when needed, and
generates responses to it.

Three stages

It is hypothesized that processing involves three stages: Encoding (collecting
and representing information); Storage (holding information); Retrieval (obtaining the
information when needed); and a Control Process that determines how and when
information will flow through the system.

The information is processed and stored in 3 stages: encoding, storage,
retrieval. The sensory register picks up all the sensations or stimuli (smells, sounds,

etc.) reaching our receptors (body mechanisms to perform activities such as smelling,
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tasting, etc.) from our environment. The capacity of sensory memory is quite large,
however sensory information only lasts for milliseconds in the sensory register.

The short-term memory is seen as a temporary store (one to three seconds)
for a limited amount of information. If information is not attended to and encoded so
as to pass into long-term memory it decays. It is suggested that short-term memory
can handle about seven objects at once, but that this can be improved by a process
called chunking, which consists of grouping items into chunks numbering about
seven. Information can be retained in two distinct ways: constant repetition of
information in the mind, so as to keep it in short-term memory indefinitely, or
association of the information you are trying to remember with pre-existing
knowledge.

Long-term memory holds information which, unlike in previous stores, does
not decay but seems to be permanent. There are three categories of long-term
memory:

Semantic Memory for verbal information or meaning. These memories are
stored as propositions, images, and schemata.

Episodic Memory for events and for information related to a particular place
and time

Procedural Memory for how to do things. It takes longer to learn a
procedure, but once learned, this knowledge tends to be remembered for a long time.

The prospect of information reaching the long-term memory depends on the
length of the information, the content, the opportunity for initial learning and the
activity taking place between successive units of information. Long messages are less
likely to be remembered than short ones. The level of familiarity and the language

used are significant for long-term storage:

Robert Gagne

The work of Robert Gagne has been particularly influential in the design of
instructional material.

Gagne identifies five major categories of learning:

Verbal information: reciting something from memory

Intellectual Skills
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Cognitive strategies: inventing or selecting a particular mental process to solve
a problem or accomplish a task

Attitudes: choosing to behave in a way that reflects a newly-acquired values or
beliefs

Motor skills: performing a physical task to some specified standard

Students apply a wide range of strategies to comprehend, interpret, evaluate,
and appreciate texts. They draw on their prior experience, their interactions with other
readers and writers, their knowledge of word meaning and of other texts, their word
identification strategies, and their understanding of textual features (e.g., sound—letter
correspondence, sentence structure, context, graphics) (International Reading
Association & National Council of Teachers of English, 1996).

Chunking

The information processing theory using "chunking" to put the information
into short term memory. Miller said it was known that the human brain can only
chunk into the brain with seven parts, plus or minus two. Seven in the big number to
remember.

Atkinson and Shiffrin (1968)

Cognitive Information Processing Theory are Atkinson and Shiffrin. In 1968
these two proposed a multi-stage theory of memory. They explained that from the
time information is received by the processing system, it goes through different stages
to be fully stored. They broke this down to sensory memory, short term memory, and

long-term memory (Atkinson).

2.2 Component / Type / Kind

1)Working memory

The term "working memory" was coined by Miller, Galanter, and Pribram
(Miller, Galanter & Pribram, 1960; Baddeley, 2003).

Working memory is a cognitive system with a limited capacity that is
responsible for temporarily holding information available for processing (Miyake &

Shah,1999).
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Working memory is important for reasoning and the guidance of decision-
making and behavior (Diamond, 2013; Malenka, Nestler, Hyman, Sydor, & Brown,
2009).

Working memory is often used synonymously with short-term memory, but
some theorists consider the two forms of memory distinct, assuming that working
memory allows for the manipulation of stored information, whereas short-term
memory only refers to the short-term storage of information (Diamond, 2013; Cowan,
2008).

Working memory is a theoretical concept central to cognitive psychology,
neuropsychology, and neuroscience.

Short-term memory is the ability to remember information over a brief period
(in the order of seconds).

Most theorists today use the concept of working memory to replace or include
the older concept of short-term memory, marking a stronger emphasis on the notion of

manipulating information rather than mere maintenance.

Capacity of the working memory - Chunking

In the early 1970s the term "chunk" was first to use to describe how people
might organize information in short-term memory by Simon and Chase (1973). This
chunking of memory components has also been described as schema construction.
The information-processing capacity of young adults is around seven elements, which
Miller called "chunks", regardless of whether the elements are digits, letters, words, or
other units (Miller, 1956). Cowan proposed that working memory has a capacity of
about four chunks in young adults. The capacity of working memory is better
characterized as the ability to mentally form relations between elements, or to grasp
relations in given information. This idea has been advanced, among others, by
Graeme Halford, who illustrated it by our limited ability to understand statistical
interactions between variables (Halford, Baker, McCredden, & Bain, 2005). These
authors asked people to compare written statements about the relations between
several variables to graphs illustrating the same or a different relation This statement
describes a relation between three variables (country, ingredient, and amount of

sugar), which is the maximum most individuals can understand. The capacity limit
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apparent here is obviously not a memory limit (all relevant information can be seen

continuously) but a limit to how many relationships are discerned simultaneously.

Decay theories

This theory assumes that representations in working memory decay unless
they are refreshed. Refreshing them requires an attentional mechanism that is also
needed for any concurrent processing task. When there are small time intervals in
which the processing task does not require attention, this time can be used to refresh
memory traces. The theory therefore predicts that the amount of forgetting depends on
the temporal density of attentional demands of the processing task—this density is
called "cognitive load". The cognitive load depends on two variables, the rate at
which the processing task requires individual steps to be carried out, and the duration
of each step.

The history of cognitive load theory can be traced to the beginning of
Cognitive Science in the 1950s and the work of G.A. Miller. In his classic paper,
Miller (1956) was perhaps the first to suggest our working memory capacity has
inherent limits. His experimental results suggested that humans are generally able to
hold only seven plus or minus two units of information in short-term memory. But
early in the learning process, learners may find it difficult to process a large amount of
information in a short time.

Sweller, the developer of Cognitive Load Theory (Sweller, 1988) suggests that
instructional designers should prevent this unnecessary cognitive load by designing
instructional materials which do not involve problem solving.

Cognitive load refers to the used amount of working memory resources.
Cognitive load theory differentiates cognitive load into three types: intrinsic,
extraneous, and germane. Intrinsic cognitive load is the effort associated with a
specific topic, extraneous cognitive load refers to the way information or tasks are
presented to a learner, and germane cognitive load refers to the work put into creating
a permanent store of knowledge, or a schema. "Extraneous cognitive load" is a term
for this unnecessary (artificially induced) cognitive load.

Extraneous cognitive load is generated by the manner in which information is

presented to learners and is under the control of instructional designers. This load can
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be attributed to the design of the instructional materials. Because there is a single
limited cognitive resource using resources to process the extraneous load, the number
of resources available to process the intrinsic load and germane load (i.e., learning) is
reduced. Thus, especially when intrinsic and/or germane load is high (i.e., when a
problem is difficult), materials should be designed so as to reduce the extraneous load.
Information may only be stored in long term memory after first being attended to, and
processed by, working memory. Working memory, however, is extremely limited in
both capacity and duration. These limitations will, under some conditions, impede
learning. Heavy cognitive load can have negative effects on task completion, and it is
important to note that the experience of cognitive load is not the same in everyone.
With increased distractions, particularly from cell phone use, students are
more prone to experiencing high cognitive load which can reduce academic success.
Evidence has been found that individuals systematically differ in their processing
capacity. For example, there are individual differences in processing capacities
between novices and experts. Experts have more knowledge or experience with regard
to a specific task which reduces the cognitive load associated with the task. Novices

do not have this experience or knowledge and thus have heavier cognitive load.

2)Intermediate-term memory (ITM)

Intermediate-term memory (ITM) is a stage of memory distinct (Grimes,
Smith, Li, Darby-King, Harley & McLean, 2011; Sutton & Carew, 2002).
Intermediate-term memory is thought to be supported by the par hippocampal cortex
(Eichenbaum, Otto & Cohen, 1994). While sensory memory persists for several
milliseconds, working memory persists for up to thirty seconds, and long-term
memory persists from thirty minutes to the end of an individual's life, intermediate-
term memory persists for about two to three hours (Lukowiak, Adatia, Krygier, &
Syed, 2000). Intermediate-term facilitation can be produced in the absence of long-
term facilitation (Mauelshagen, Sherft, & Carew, 1998).

According to the definition of ITM proposed by Sutton et al. in 2001, it
disappears completely before long-term memory is induced (Sutton, Masters, Bagnall,

& Carew, 2001).
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Unlike short-term memory and working memory, intermediate-term memory
requires changes in translation to occur in order to function. While I'TM requires only
changes in translation, induction of long-term memory requires changes in

transcription as well (Braun & Lukowiak, 2011).

2.3 How to use information processing theory

The information processing theory focuses on the idea that humans process the
information they receive from the environment, in the manner of a computer, rather
than merely responding to stimuli.

The student's brain brings information in, manipulates it, and stores it ready
for future use - this is the learning aspect. In information processing theory, as the
student takes in information, that information is first briefly stored as sensory storage;
then moved to the short term or working memory; and then either forgotten or
transferred to the long term memory, as semantic memories (concepts and general
information), procedural memories (processes).

The transference of information to the long term memory is important, as
information cannot rest in the short term memory (the short term memory can only
hold seven pieces of information at a time). An overload in the short term memory can
result in cognitive overload. Teachers can help students who are suffering from
information overload by letting students know what are the critical elements of the
information; in other words, prioritizing the information. Make sure you have the
students' attention and help students to make connections between new material and
what they already know. Provide for repetition and review of information, present
material in a very clear manner, and focus on the meaning of information.

There are basic reading goals that all readers pursue in deriving meaning from
texts: (1) finding a text's coherence, (2) recognizing how it is situated, (3) constructing
its framework of meanings, and (4) integrating its concepts.

Readers render texts coherent text-worlds with a meaningful framework by
integrating their words into larger structures. In other words, readers look for ways to
reduce their uncertainty about the meaning of texts by seeking coherence - linking

words to each other, finding reading is a process of conceptual blending (framing and
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reframing) from cues that lead to a coherent framework with which readers can grasp
the meaning of a text.

Within the boundaries of readers' horizons, which are limited by the pertinence
of their pre-texts, readers approximate the writers' intentions to the extent that they
respond appropriately to the cues and instructures of a text that are made available to
them as they read.

Use IPT in classroom

Creating memories by using different stimuli

Sensory memory is the first stage of Information Processing Theory.

It refers to what we are experiencing through our senses at any given moment.
This includes what we can see, hear, touch, taste, and smell. Sight and hearing are
generally thought to be the two most important ones.

In a learning environment, teachers can engage students by training in a
variety of styles that appeal to different senses. For example, explaining the benefits
of a new product orally. This engages people's ears and is known as echoic memory;
show them an infographic that conveys the information visually, which creates iconic
memories; and hand around samples of the product so that students can touch it.

When teachers present information in a variety of different ways, teachers
ensure that they're appealing to the strengths of everyone in the class, and increasing
the likelihood that they will retain it.

The role of short-term or working memory

Information is filtered from the sensory memory into the short-term or
working memory. From there, people process the information further. Some of the
information people hold in the