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Abstract

This paper explores how research methodologies ®mglin a large-scale research project can benefit
classroom teachers in helping them self-evaluatierafiect the instructional efficacy of teachinggtices.
Flanders Interaction Analysis System (FIAS) and i@obletwork Analysis (SNA) are introduced as
alternative methods of research on classroom oasenvas well as the approaches of helping teachers
conduct self-evaluation and self-improvement.

Keywords: Interaction analysisilanders Interaction Analysis System (FIAS), Sobtlatwork Analysis

(SNA).
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Beyond Resear ch: Classroom Interaction Analysis Techniques for Classroom Teachers

I ntroduction

This paper explores how research methodologies@mglin a large-scale research project
can benefit classroom teachers in helping themeselfuate and reflect the instructional efficacy of
teaching practices. Specifically, we will introduteo data analysis technigues of classroom
pedagogical interaction applying to the case stuitiea publically funded research project entitled
“Effectiveness of the Chinese Modular Curriculum Singapore Primary Schools — A Holistic
Evaluation”. These two analysis techniques are ddes Interaction Analysis System (FIAS) and
Social Network Analysis (SNA), both coming alonglwiecommended analysis methods that can
be conveniently applied by teachers to assisteir frerforming the techniques. Before proceeding
to elaborate on in which way these two techniquas be tapped by classroom teachers in

improving their instructional practices, a briefraduction is provided in what follows.

FlandersInteraction Analysis System (FIAYS)

Interaction analysis has been used to study speotenteaching behaviour and it was also
been used in projects which attempt to help teacherdify their behaviour. Interaction analysis in
this paper, among other category systems, mairdysies on teacher influence in the classroom
(Amidon, 1966). We introduce one of the earliesissfoom interactions analysing systems which
inspired many classroom analysing systems, especialthe field of interactions in language
classes (e.g. Spada & Frolich, 1995). Verbal icttwa between teacher and students in the
classroom was recorded and analyzed by researtiiverggh FIAS. The assumption is made that
teaching behaviour and pupil response are exprgsgedrily through the spoken words as a series

of verbal events which occur one after anotherm(@éas, 1970). These events are identified, coded,
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SO as to preserve sequence, and tabulated systeltyatn order to represent a sample of the
spontaneous teacher influence. In using the FIAStned to provide an answer to the question of
how a teacher can obtain objective information alhagiclassroom behaviour, which is rich enough
and clear enough to guide his steps towards se&lt#id improvement. Teachers may benefit from
the chance of examining whether the observed irdtion is consistent or inconsistent with their
own intentions, and make proper decisions of chafigewards.
Categories
FIAS provides ten categories to classify classraembal behaviours, as shown in table.T
These ten categories classify verbal events irsdtds three groups, namely, teacher’s talk, studen
response and the silent moments. The categorié¢sacher’s talk can also be clustered into two
groups, indirect influence and direct influence jehhwould partially depict the teaching style of a
teacher.
Teacher’s talk: indirect influence
1. Accept Feeling
Teacher accepts and clarifies the feeling tonéhefstudents in a non-threatening manner.
Feelings may be positive or negative also inclydeslicting or recalling feelings.
2. Praises or Encourages
Teacher praises or encourages student action avigein. Jokes that release tension but not
at the expense of another individual, nodding headpproval are included.
3. Accepts or Use Ideas of Students
Teacher clarifies, builds or develops ideas suggelsy a student. As teacher states more of
his ideas, the category shifts to lecturing.
Teacher’s talk: direct influence
4. Asks questions

Teacher asks a question about content or procedtireéhe intent that a student answers.

" The number in front of a category is nominal inunaf which represents a classification of evenpkapd during the
observation but not the position on a scale.
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5. Lecturing
Teacher gives facts or opinions about content ocemures; expresses his ideas, asks
rhetorical questions.
6. Giving Directions
Teacher gives directions, commands, or orders tohwdn student is expect to comply.
7. Ciriticizing or Justifying Authority
Teacher gives statements which intended to changerst behaviour from non —acceptable
to acceptable pattern, states teacher authoritygaralrth.
Student response:
8. Student Talk — Response
Students talk in response to teacher. Teacheratiedti the contact or solicits student
statement.
9. Student Talk — Initiation
Students initiate the talk, including the respotts&eacher’s statements which indicates the
student is willing to talk.
Silent moments:
10. Silence or Confusion
Pauses, short periods of silence and periods dfismm in which communication cannot be

understood by the observer.

Table T1. Categories for FIAS

Teacher Tal | Indirect Influenc: | 1. Accept Feelin

2. Praises or Encoura(

3. Accepts or Use Ideas of Stude
4. Asks questions

Direct Influence 5. Lecturing

6. Giving Directions

7. Criticizing or Justifying Authority
Student Tall 8. Student ta—Respons

9. Student tall-Initiation

10.Silence or Confusit
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During the class time, trained observer identifiad records the events in class into the above
ten categories. In the original design (Flande®3,0}, the observer should records the verbal event
occurred into category numbers every three secdrdaever, it was reported less applicable to
train a suitable observer. Therefore, in classrpoactices, the interval may vary according to the
experience of the observer.

Matrix Analysis

After classroom observation, a series of numbeespaoduced as the written record which
preserves the original sequence of events. The eusdguence of FIAS is arranged into pairs and
tabulated into a matrix format to facilitate caktion, whereas the outcomes can also be visualized
to explain the results more directly. By highligigithe sequence of verbal behaviours in class,
FIAS also provides teachers their unique teachtglgs from analyzing their verbal reactions to
students’ speech. It is teacher’s indirect or direftuence which may encourage the interaction in
class or, on the contrary, reduce students’ invakmets in class.

We explain the matrix analysis of FIAS through diated data of classroom observation
which lasts 350 seconds of teaching time. The sitedl matrix is showed in table T2. In the table,
rows are previous events (categories), while cokirmre following events. Areas of the matrix
indicate different aspects of a teaching procedure.

» [Total] The cells in the total row show the perctme the teacher talk, the student talk and the
time in silence. They showed the extent of teastedent interaction and the efficiency of a
class.

* [Row 6-7, Column 6-7] indicates the continued ufelicections and criticism, which implies
discipline problems in the class.

* [Row 1-3, Columnl-3] indicates the continued usecdeptance and praise, which shows an
encouraging teaching style.

* [Row 8-9, Column8-9] indicates sustained studeradi@pation, which is supposed to be a

frequently event in a class with more interactions.
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e [Row 1-7, Column 8-9] indicates the types of teacls¢tatements that trigger student

participation, which shows the possibility of gaigi students’ attention and involvement.
Particularly, [Row4-5, Column 8-9] indicates thepense of students towards the instructions;
[Rowl-3, Column8-9] shows the frequency of teadraouraging and students responding.

* [Row 8-9, Column 1-7] shows the immediate respafdbe teacher toward the students’ talks,
which also indicates the teaching style of a teache

Table T2. Simulated Matrix Analysis

Interaction Category (later event)
Matrix
112(3]4]5 6]17]|8[9]|10

Categor | 1 1100 1|1 oOjopypof0O] O

(Former

event) 2 0l1|]1(0]1 ojof1}j0|oO
3 0l2|5|1]|3 ojlojfoj1|1
4 ojojo|7|o0 o|lo|6]0|2
5 1|1(0}j2|32|0]1§J0|3|1
6 0j]0]J]O0O|O0|1 (OO 0 | 0| 1
7 0ojojojofo (OO 0 | 0| 1
8 1{0f2]2]2 ojo|8|1(0
9 0l0|4]0]|O0 ojof1]3|0
10 ofof1}2]1 2]1]0]J0fo0]oO
Total 41 2 [1 |16 8

Graphic analysis

Graphic analysis is another way to examine thehiegcprocedure. Since the numbers
preserve the original sequence of events, an ewaptcan be produced according to the timeline,
which gives a visual impression of teaching procedA graph is also convenient to familiarize the
percentage variation of teacher’s talk and studdaits as the class proceeds, which also describes
the interaction activities more directly. Figung.E shows a scatter chart of the simulated evients
the teaching timeline. According to the density sgiots on the fifth category, we have the
information that Lecturing is the major verbal eveluring the recorded time slot. The first 60

seconds show that the teacher starts the classasking questions and appraising or encouraging
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the students’ answers. Spots on Line (categor$y) 8,and 9, the teacher asks questions every once

awhile during lecturing and the students alwayviokes short answers, sometimes the students also

initiate talks when teacher gives statements.

Categorv

27

30 33 Timel(S)

Fig. 1 Simulated scatter chart of teaching everthertimeline

Besides the scatter chart, the comparison of stadek with teacher’s talk during the class

can also be visualized with curve chart. The cteis us when, and then what event, trigger more

(or less) verbal participation of students whicpresents more (or less) student involvement in

class. For instance, Figure Fig.2 shows the accatimunl percentage of teacher’s talk and students

talk during the class. The curvature of both curireshe chart shows the increasing pattern of

teacher’s talk and students’ talk. When the stugléalk increases greatly in a very short time span

the teaching events happened before the time spaheviewed as the inspiring stimulation. While

the teacher’s talk increases greatly, the charmestfidents’ expressions are reduced accordingly,

which predicts a pattern of less interactions betwthe teacher and the students.
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Fig. 2 Simulated curve chart of teacher talk andent talk percentage
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Social Network Analysis (SNA)

SNA is defined as the mapping and measuring otiogiships and flows between people,
groups, organizations, computers, and other coadeoformation/knowledge entities. The nodes
in the network are the people and groups whilelitiles show information relationships or flows
between the nodes. SNA provides both a visual andtaematical analysis of human relationships.
The Rationale of SNA Application as a Case Study

SNA is becoming increasingly popular as a gener&thodology for understanding
controllable structures and patterns of interactanong actors (i.e., individuals, groups, or
organizations). It describes structures and pattefmelationships between people or social estitie
seeks to understand both their causes and consmpudfrom the network perspective, teacher-
student interactions in the classroom can be exedrs a verbal communication network, in which
speeches are viewed as connectiongiésy between individual student and the teacher, whieh
viewed as nodes aerticesin the network. Some underlying characters ofithelass interactions
can be acquired through analysing the basic atathaf the network. For example, tiegreeof a
certainvertex(an actor) may indicate the involvement of a éerséudent. The mathematical root of
network analysis permits powerful and well defined@nipulations, calculations, as well as
visualizations of social network. SNA technique d¢eneasily applied to analyzing the classroom
environment with the data acquired from classrodmeovation system. Some of the software
which could perform visualized SNA is also easyatwess and master for both researchers and
teachers.

NSA approach has been widely used as an effectivfein many research areas. It has been
used in Chinese language studies over recent YyeaysLiu, 2009) and its potential application in
language classroom have been recently explored l(argen-Freeman & Cameron, 2008, among
others), but no actual attempts of applying it thin@se language classroom are found in the

literature. Coming to the lesson study carriedlmuChinese language researchers at CRPP, in the
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past, a Specific Focus project of a comparativalysty using classroom observation coding
scheme has been completed and the general pidtpelagogical interaction in Chinese language
classroom has been detailed (in form of tabuladiot percentage counting) in the findings reported
in both preliminary and final technical reports. Wopolicy makers hope to see this kind of
pedagogical interaction (both IRF and oral/aur&reise among the learners) in a more detailed and
individual dimension. SNA method provides not omlygraphical and intuitive network picture
showing oral/aural communication patterns and @&ffeness occurred in classes, but also a
comparative basis to find out the differences amilarities between different modules under the
new modular curriculum launched since 2006 acrasgaporean primary education system, as
well as the modular classes (as experimental gjcaums the old classes (as control group, through
utilizing the existing CRPP data collected sinc®3)0 Initial literature scan finds that the major
metrics used in SNA are applicable in looking atiéees of pedagogical interaction in language
classroom. It can be a powerful research approachsualize classroom discourse, thus a good
answer to key concerns revolving around the effenoiss and efficiency of efforts committed in
improving students’ oral communicative skills. Qiveéhe difficulties and time consuming to
capture the individual speech in a normal classraii® use of SNA approach in classroom data
analysis in current project will be limited to cagtady.
SNA Metrics Applicable in Language I nteraction Analysis

As mentioned earlier, a social network is a soafalicture made of individuals (or
organizations) called "nodes," which are tied (@mwmied) by one or more specific types of
interdependency, such as friendship, kinship, firnexchange, dislike, sexual relationships, or
relationships of beliefs, knowledge or even prestifp understand networks and their participants,
researchers evaluate the location of actors iméfteork. Measuring the network location is finding
the centrality of a node. These measures give sighihinto the various roles and groupings in a
network — who are the connectors, leaders, bridgefates, where are the clusters and who is in

them, who is in the core of the network, and whonghe periphery?
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We believe that most of metrics (or measures) use8NA have implications in analyzing
language interaction and can be generally fit amalysis of efficacy of pedagogical dialogues in
occurring in language classrooms. In what follotwsshowcase how they can be used for analysing
communicative effectiveness, through using the welbwn sample (see below) developed by
Professor David Krackhardt (http://www.orgnet.coma/$itml), we attempt to show how some of
major SNA metrics can be employed to examine thtufes and efficacy of language class in light

of oral communicative skills.

Heather lke Jane

Ed

Fig. 3 Sample of Simulated Network — the“Kite NetWo

Social network researchers measure network actfeitya node by using the concept of
degrees — the number of direct connections a nadefheeman, 2006 In the above figure, two
nodes are connected if they regularly talk to eattler, or interact in some ways. Andre regularly
interacts with Carol, but not with Ike. Thereforadke and Carol are connected, but there is no link
drawn between Andre and lke. In measure the irtiemdi language communication, the higher
degree of the link, the more frequent the speat@mnserse.

Degree Centrality. In the network above, Diane has the most directneotions in the
network, making hers the most active node in thisvoik. She is a 'connector’ or 'hub' in this
network. Common wisdom in personal networks is "there connections, the better." What
significant, this is not always so. What really teet is where those connections lead to — and how
they connect the otherwise unconnected! Here Diaa® connections only to others in her
immediate cluster, known as clique in network asiglyShe connects only those who are already
connected to each other. In an oral or written comative environment, she communicates with

only those close to her, so that she can hardiy laaything new linguistically. Suppose Diane is
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the teacher, then the pedagogy is a teacher ceciied; but if she is a student, the high degree

indicates that the class might not be dynamic ehpimganother words, it is too centralized in terms

of opportunity distribution.

Betweenness Centrality. While Diane has many direct ties, Heather has fivect
connections (3) — fewer than the average in theorlt Yet, in many ways, she has one of the best
locations in the network. She lietweentwo important constituencies. She plays a 'brolae in
the network, signifying that she plays a powerflerin the network (but she is a single point of
failure). Without her, lke and Jane would be cutfadm information and knowledge in Diane's
cluster. A node with high betweenness has greatan€e over what flows in the network. A node
like Heather holds a lot power over the outcomea imetwork. In language classroom, Heather’
language habit should be encouraged, she is nptakative with the same person, but tries to talk
to different persons with the language patterns Ish® learned from each other, so she is the

‘transmitter’ of the new language knowledge.

Closeness Centrality. Fernando and Garth have fewer connections thameDjget the pattern
of their direct and indirect ties allow them to @ss all the nodes in the network more quickly than
anyone else. They have the shortest paths totarstin other words, they are close to everyone
else. They are in an excellent position to monite information flow in the network, i.e., they
have the best visibility into what is happeningtie network. Therefore, Fernando and Garth’s
behaviours are also ideal in terms of languageniegy they learn most from others, and vice versa.
For instance, their vocabulary is rich and thegmat to be exposed to wide variety of structural

patterns of the target language.

Network Centralization. Individual network centralities provide insight anthe individual's
location in the network. The relationship betwess ¢entralities of all nodes can reveal much about

the overall network structure. A very centralizedwork is dominated by one or a few very central
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nodes. In language classroom, this kind of classdeminated by fewer students, or more likely, is

a teacher-centred class, and students have fewtapjtis to communicate with other freely.

Boundary Spanners. Nodes that connect their group to others usually ep with high
network metrics. Boundary spanners such as Ferndbaiah, and Heather are more central in the
overall network than their immediate neighbours séh@onnections are only local, within their
immediate cluster. One can be a boundary spanaesng’s bridging connections to other clusters
or via one’s concurrent membership in overlappirmugs. Boundary spanners are well-positioned
to be innovators, since they have access to ideasméormation flowing in other clusters. They are
normally active in the language learning environtreemd spread the new words and expressions.

They are good language learners and also playiivea®le in oral communication.

Peripheral Players. Most people would view the nodes on the periphdéry network as not
being very important. In fact, Ike and Jane rece®®y low centrality scores for this network. Since
individuals' networks overlap, peripheral nodes @vanected to networks that are not currently
mapped. ke and Jane may be students that haveotai small group of friends outside of the
bigger language classroom or community, thus makimegn very important resources for fresh

language usages not available inside the biggér uni

The resulting graph-based structures are often emyplex. There can be many kinds of ties
between the nodes. Research in a number of acadieidik has shown that social networks operate
on many levels, from families up to the level ofioas, and play a critical role in determining the
way problems are solved. Rather than what descritbede, some other measures that are often
mentioned in SNA and relevant to language acqarsitare: average degree, path length,
eigenvector centrality, hierarchical organizaticadiality, weak/strong link (see, e.g. Scott, 1991;
Wasserman & Faust, 1994).

Tentative Summary
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Constrained by the space limits, what describeé peovides only a brief description about
the major SNA measures and the way how they caappked in examining language interaction in
term of acquisition efficacy. We admit that a numbé technical issues need further elaboration
before teacher can make better use of them to &eathieir classroom practices. Obviously, like
any initiative in educational innovation, new teology introduction invariably requires extra
commitment from teachers. There are cases whechdesnare not always be able to generate an
actual network graph, the SNA may after all be aeldms alternative perspective for classroom
practitioners to gauge their teaching resultsedichers and students are regarded as the node, and
speech action measured by either dialogue duratidnrns (e.g. Initiate-Respond-Feedback, e.g.,
IRF) as the link value, taking into account othefluential factors such as family language
background, four network graphs can be generatsti@sn in the Appendix.

Conclusion

People involved in educational research are discdrabout the separateness of the research
and practice communities, thimited relevance of educational research, theufailto articulate
manageable research-validated interventions, arel leak opportunitiesfor professional
development. These are also among the primary medisat explain the current gap between
research and practice $ingaporean context. To avoid the disengagememtactegized by done-
and-run away that seen in most research projeuspossibilities of making the research more
relevant that can have actual impacts on teactwassroom practises waw keenly explored in
course of project implementation. A major reseancbthodology of the project is classroom
observation, which examines what happens in thesgdam for the analysis of teacher-student
interaction. The techniques in our case studieblenss to analyze the same class from other angles,
which may also enlighten the teachers to theirttimacwith alternative methods.

The teaching-learning situation in the classroowolves interaction between the teacher and
the student. The success of a teacher may be juthgedgh the degree of effectiveness of his

teaching which may be objectively assessed thrdugtlassroom behavior or interaction. Thus a
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systematic or objective analysis of the teachel&sstoom interaction may provide a reliable
assessment of what goes on inside the classroorarims of teaching and learning. Given the
intensive human power and time consumption to condata processing and annotation which are
required in order to generate the graphic illugirgtit might be unrealistic to expect a classroom
teacher to use the complex classroom interacticalysis techniques without external input.
However, it is worth arguing that to have a goodiarstanding of some basic concepts will
undoubtedly enable the teachers to have an alteerdimension to look at their teaching practices.
The two approaches introduced in this paper ararstdgeous because that, on the one hand, it is
straightforward and intuitive, more significanttirey reveal the covered pitfall that otherwise may
not be realized by classroom teachers, namelyghmintrastive to traditional stereotype, to remind
teachers to give more attention to the marginalstht students who are normally not the centre
of the classroom, but may have special contributioierms of new vocabulary or expression
introduction.

We believe that there are two forms of researclpiactice: formatesearch and practical
inquiry. Formal research is undertakby researchers and practitioners to contribute o a
establishednd general knowledge base. Practical inquiry deuakerby practitioners to improve
their practice. It is suggestéiuht practical inquiry is more likely than formasearch téead to
immediate classroom change; that these two formssefarch are fundamentally different; and that
both are usefuo practice, but in different ways. Therefore, arrging out the formal research,
beyond formal discoveries and new knowledge thatioform research community and policy-
makers, the research team has endeavoured to dmansthe aforementioned research
methodologies into a part of routine practices &nglieachers to improve instruction on individual
basis. It is our hope that the intention of bridgthe gap between the formal research and practical
inquiry will be one of the focuses in project implentation agenda, a unique offer that prevailing

research practices have not provided, or canneigedor education community.



Redesigning Pedagogy 2011 16

References

Amidon, E. J. & Hough, J. B. (1968mproving Teaching: The Analysis of Classroom VEkthteraction
New York: Holt, Rinehart and Winston.

Amidon, E. J. & Flanders, N. A. (1971Jhe Role of the Teacher in the ClassrofRevised Edition).
Minneapolis: Association for Productive Teaching.

Flanders, N. A. ( 1970Analyzing Teacher Behaviaurondon: Harper and Row.

Freeman, L. (2006)'he Development of Social Network Analyg@icouver: Empirical Press.

Larsen-Freeman, D. & Cameron, L. (2008omplex System and Applied Linguisti@xford: Oxford
University Press.

Liu, H. T. (2009). Probability Distribution of depgencies based on a Chinese Dependency Treebank.
Journal of Quantitative Linguistick6 (3): 256-273.

Scott, J. (1991)Social Network Analysid.ondon: Sage.

Spada, N. & Frohlich, M. (1995C0OLT: Communicative Orientation of Language Teagh@bservation
Scheme: Coding conventions and applicati@giney: NCELTR, Macquarie University.

Wasserman, S. & Faust, K. (19980ocial Network Analysis: Methods and Applicatio@ambridge:

Cambridge University Press.



Redesigning Pedagogy 2011
Appendix

Simulated Network of Classroom I nteraction
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Fig. 1: Simple Network-Imagined Network of Classmotteraction without Direction

(Node = teacher + student; Line = intdoacbetween teacher and students and among stiidents
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(The entire class activities last for 20 minutes; the value between the students indicates the total interaction time)
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