Country Models

Cultural "insiders" were recruited to develop hypotheses about specific instructional patterns that might be found in eighth-grade mathematics classrooms in each country.
 The process began by considering the four or five field test videos collected in each country—eighth-grade mathematics lessons that provided an initial opportunity to observe teaching in the different countries in the sample.
 An international group of representatives met together for an entire summer, viewing and reflecting on these tapes. They followed a structured protocol to generate hypotheses that could later be tested by quantitative analyses of the full data set. First, the country representatives closely examined field test lessons from their own country, and nominated the one that was “most typical.” Then, the entire group viewed and discussed each typical lesson at length, noting in particular the similarities and differences among countries. These discussions provided consensus that six dimensions framed mathematics classroom practice and were of interest across countries and lessons: Purpose, Classroom Routine, Actions of Participants, Content, Classroom Talk, and Climate. These dimensions were then used to create Country Models—holistic representations of a “typical” mathematics lesson in each country. 

The hypothesized Country Models were presented to National Research Coordinators, the Mathematics Steering Committee, and other colleagues in each country, and refined over a period of several months. The goal was to retain an “insider perspective,” and faithfully represent in the coding system the critical features of eighth-grade mathematics teaching in each country. The Country Models served two purposes toward this end. First, the Models provided a basis on which to identify key, universal variables for quantitative coding. Second, they described a larger context that might be useful in interpreting the coding results. The Country Models are presented in this appendix.

Country Model for Australia

	
	“Review”
	 “Introduction of New Material”
	 “Assignment of Task”
	 “Practice/Application” & “Re-instruction”
	“Conclusion”

	
	
	
	
	“practice/ application”
	“reassignment of task”
	“practice/application”
	

	Purpose
	reinforce knowledge; check/correct/review homework; reinstruct
	acquisition of knowledge;
	assignment of task
	application of knowledge
	assignment of task
	application of knowledge
	reinforce knowledge

	Classroom Routine
	review of relevant material previously worked on
	presentation of new material
	assignment of task
	completion of task
	assignment of task
	completion of task
	summary of new material; assignment of homework

	Actions of participants
	T – [at front]

ask Ss questions; elicit/embellish responses; demonstrate B examples
	T – [at front]

provides information asking some Ss questions and using B examples
	T – [at front]

describes text book/ worksheet task


	T – [roams room] provides assistance to Ss as needed and observes Ss progress on set task


	T – [at front]

re-explains text book/ worksheet task
	T – [roams room] provides assistance to Ss as needed and observes Ss progress on set task
	T – [at front]

provides information & asks Ss questions

	
	Ss – [in seats]

respond to & ask T questions; listen to T explanations, watch demonstrations
	Ss – [in seats]

listen to T explanations and respond to T questions
	Ss – [in seats]

listen to T descriptions
	Ss – [in seats]

work individually or in pairs on task
	Ss – [in seats]

listen to T descriptions
	Ss – [in seats]

work individually or in pairs on task
	Ss – [in seats]

listen to T descriptions; respond to & ask T questions

	Content
	related to previous lesson
	definitions/ examples building on ideas previously worked on
	description of task; focus on text/worksheet problems
	text/worksheet problems
	description of task; focus on text/ worksheet problems
	text/worksheet problems
	text/worksheet problems; homework problems

	Classroom Talk
	T talks most; Ss one-word responses
	Mix of T/S talk although discussion clearly T directed
	T provides direct instructions
	mix of T/S and S/S talk – including explanations & questions
	T provides direct instructions
	mix of T/S and S/S talk – including explanations & questions
	mix of T & T/Ss talk – including explanations & questions

	Climate
	somewhat informal - relaxed yet focused
	cont.
	cont.
	cont.
	cont.
	cont.
	cont.


Country Model for the Czech Republic

	
	REVIEW
	CONSTRUCTING NEW KNOWLEDGE
	
	

	Purpose
	Evaluating
	Securing old knowledge
	Re-instruction
	Activating old knowledge
	Constructing new topics
	Formulating the new information
	Practice

"working - through"
	Using knowledge in different problems

	Classroom routines
	oral exam

test

homework
	set of problems;

homework
	dialogue
	Experiment,

solving problems, 

demonstration,

dialogue
	dialogue
	
	dialogue

solving problems
	solving problems

	Action of participants
	T  


	what

T giving grade 
	T gives individual help
	explaining procedure
	
	
	T writing notes
	
	

	
	
	where
	
	
	
	
	T at the board
	
	

	
	Ss
	what

solving problems


	
	
	answering questions,  solving problems
	
	
	Ss solving problem;

more then one student solving one problem
	

	
	
	where

Ss at the board
	at the board
	
	Ss at the board


	
	
	
	

	Classroom talk
	answering questions
	
	T talk most
	T-S dialogue
	teacher talks most of the time
	teacher talks most of the time
	
	more mathematically open questions

	
	fast pace
	
	
	
	slow pace
	
	
	

	Content
	content probably from unit
	
	
	special problems prepared in special order,

solutions are very visible,

strong connection with new topics
	step by step solving problem,

solutions very visible
	mathematical statements and definitions;

something new that students don't know
	
	stronger connection with real life

	Climate
	little mistakes allowed

students very quiet

serious atmosphere
	mistakes are not graded but not expected,

students talk loudly
	
	
	
	
	more mistakes allowed
	


Country Model for the Hong Kong SAR
	
	Review
	Instruction
	Consolidation

	Purpose
	· To review material learned in the past

· To prepare for the present lesson
	· To introduce and explain new concepts and/or skills
	· To practice the skills learned

	Classroom Routine
	· T goes over relevant material learned in the past, sometimes through asking Ss questions
	· T introduces a new topic

· T explains the new concepts/skills

· T shows one or more worked examples
	Seat-Work

· T assigns seat-work

· Ss work on seat-work

· T helps individual Ss
	Evaluation

· T asks some Ss to work on the board

· T discusses the work on the board with Ss 
	Homework

· T assigns homework

· Ss start doing homework

	Action of Participants
	· T talks at the blackboard

· Ss listen in their seats

· Ss answer questions from their seats
	· T explains at the blackboard

· T works examples on the blackboard

· Ss listen and/or copy notes at their seats
	· T talks at blackboard

· Ss listen and then work in their seats 

· T walks around the class
	· Some Ss work on the board

· T discusses Ss’ work on the board

· Ss listen in their seats
	· T talks at blackboard

· Ss listen in their seats

	Classroom Talk
	· T talks most of the time

· Pace relatively fast

· Convergent questions by T

· Conversation evaluation
	· T talks most of the time

· Pace relatively slow

· Mostly convergent questions and some divergent questions

· Less evaluative
	· Some informal S talk (with each other)

· Pace relatively slow

	Content
	· Usually low demand of the cognitive processes
	· Higher demand in the cognitive processes

· Definitions/proofs/examples

· Heavy reliance on textbook
	· Medium demand on the cognitive processes

· Select exercises

· Focus on procedures or skills

	Atmosphere/ Climate
	· Serious

· Relatively quiet

· Mistakes less acceptable
	· Serious

· Relatively quiet

· Mistakes more acceptable
	· Less serious

· Less quiet

· Mistakes more acceptable


Country Model for the Netherlands
	Purpose
	Re-instruction
	Instruction
	Assignment of Task
	Students Attempt Problems

	Classroom

Routines
	Going Over Old Assignment

 Nakijken
	Presenting New Material


	Assignment of Task
	Student Problem Solving

1.  cont’d work on old assn

2.  initial efforts on new  assn

	Actions 

of the T
	Option 1
Completion of each problem as a class
	Option 2
T gives hints for selected problems
	Option 1

T verbalizes
	Option 2

Complete reliance on text
	· T writes assignment on BB (or may give verbally)
	· If “Re-instruction” follows Option 2, Ss first work on the old assignment, then work on the new

    -----------------------------

· T available to answer S-initiated questions

· T gives mostly procedural assistance

· T generally provides answers freely; doesn’t require much S input

· T may give semi-public assistance (at front of room) or private assistance (at Ss desks)

	
	· T goes through assignment, problem by problem at the front of the class, with or w/o use of the BB

· Emphasis is on procedures
	· T provides partial assistance (e.g., hints) on selected problems at the front of the class

· T provides answers on paper (e.g., answer sheet, access to T manual)

· Emphasis is on procedures
	· T verbalizes text presentation

· T points to selected features of the text presentation
	· None
	
	

	Actions

of the Ss
	· Ss follow along at their desks

· Ss respond to T questions

· Ss ask clarifying questions
	· Ss follow along at their desks

· Very low S involvement
	· Ss listen to T at their seats
	· Ss read about new topic(s) from the text, at their desks
	· Ss write assignment into their agendas
	· Ss work in pairs at their desks

· Ss ask T for assistance when necessary, either at their desks or at the front of the room


	Content


	· Small number of multi-part problems from the text  (~5)

· Assignment given yesterday and worked on has HW

· Generally one solution method provided
	· Heavy reliance on text

· New material presented within the context of a task/problem
	· Small number of multi-part problems from the text (~5)

· Will be continued tonight as HW

· Ss only need to find one solution method (any one solution is O.K.)

	
	· Problems are in a real world context (might be considered “application”)

· Situations vary across tasks

· T rarely solicits errors

	Classroom

Talk
	Option 1
	Option 2
	Option 1
	Option 2
	· Direct instruction

· T verbalizes the assignment as written on the BB
	· S-S talk regarding assignment

· 1-on-1 (or 2 to 3-on-1) private, S-T conversations initiated by S, but then dominated by T

	
	· T asks Ss questions

· T rephrases Ss’ responses
	· T briefly gives partial information on selected problems
· Ss rarely ask questions
· Less S talk than in Option 1
	· Direct instruction
	· None
	
	

	
	· Low level of evaluation/low concern for assessment

	Climate
	
	· High level of S freedom and responsibility
	
	· High level of S freedom and responsi-bility
	
	· Moderate level of noise is accepted by T

	
	· High error tolerance by the T

· T-S relationship is relaxed


Country Models for Switzerland

Hypothetical classroom patterns of Swiss math lesson with introduction of new knowledge

	Purpose
	Opening
	Construction of new cognitive structure

 (Aufbau, Begriffsbildung)
	 Working-through

(Operatives Ueben)
	Practice (automatization, rehearsal)
Ueben
	

	Classroom routines


	Collecting homework, informal talk 
	· Interactive instruction

· T presentation

· ‘real action’

· T modeling

· problem solving
	· Interactive instruction

· Problem solving


	· Ss writing or reading at their desks

· Interactive instruction

 
	

	Actions: T

(what)
	
	e.g. T. asks questions and explains

T. demonstrates procedure

T. states a problem…
	…
	…
	

	Actions: S (what)
	
	Ss answer questions, observe T, imitate, act, solve problems
	See introduction
	
	

	Actions (where)
	
	Classwork 


	Classwork
	Individual work, or group work, or pair work
	....

	Content (general)
	
	New concept is introduced in a step by step fashion, 

· starting from Ss previous knowledge and/or their everyday experience

· goal: Ss understand the concept (on their level of knowledge)

· usefulness of concept (for further learning, and as a tool for everyday practice) emphasized 

· Visualization (Anschauung) is important

· New information is reinforced (presented at board or textbook in a standardized fashion)
	Sequence of carefully selected tasks related to new topic

(“operatives Ueben”)
	Collection of tasks related to new topic
	....

	Content (Relationship between tasks
	
	No set (often: Problem-like situation)
	Set 2
	Set 1
	Set 1, 2, …

	Classroom talk
	
	Lehrgespraech (Interactive instruction; long wait-time, Ss expected to actively participate in construction process)
	Interactive instruction
	T-S-dialogue
	....

	Climate
	
	See options
	
	
	

	time
	short 
	From 10 min to entire lesson
	????
	????
	????


Hypothetical classroom patterns of Swiss math lessons without introduction of new knowledge

	Purpose 


	Opening


	Working-through or practice  (goal: understanding and/or proficiency)
	Practice 

(goal: understanding and/or proficiency)
	Re-Instruction, sharing


	Practice 

(goal: understanding and/or proficiency)
	Re-Instruction, sharing


	Using knowledge in different situations/to solve diff. problems

‘Anwenden’

	Classroom routines


	Collecting homework, informal talk 
	Interactive instruction
	Ss solve tasks
	Sharing and checking Ss‘ solutions 

(Besprechung)

-
interactive instruction

-
S presenta-tion 

-
discussion 
	Ss solve tasks
	Sharing and checking Ss‘ solutions 

(Besprechung)

-
interactive instruction

-
S presenta-tion 

-
discussion 
	· problem solving

· interactive instruction



	Actions: T
	
	
	
	
	
	
	

	Actions: S
	
	
	
	
	
	
	

	Actions: Where
	
	Classwork 
	Individual or pair or group work
	Classwork 
	Individual, or pair, or group work
	Classwork
	Individual, or pair, or group work

	Content 

(general)
	
	Topic: introduced in a previous lesson

T may start with short review of topic, and solving some examples of tasks
	“
	
	Progression to more demanding tasks, finally: to demanding application problems

(possibly not in the same lesson, but later)
	
	Character of tasks: Given new situations but connection to math concepts is not obvious



	Content (Relationships between tasks)
	
	No set, or Set 1 or Set 2
	Set 1 or

Set 2
	Set 1 or

Set 2
	Set 1 or

Set 2
	Set 1 or

Set 2
	Set 2, or no set

	Classroom talk
	
	Interactive instruction
	T-S-dialogue, and/or S-S-conversation
	Interactive instruction/Discussion
	T-S-dialogue, and/or S-S-conversation
	Interactive instruction/Discussion
	T-S-dialogue, S-S-conversation, discussion…

	Climate
	
	
	
	
	
	
	

	time
	 short 
	Time varies
	Time varies, from 5 minutes to entire lesson
	???
	????
	????
	????


Notes to hypothetical classroom patterns of Swiss math lessons with introduction of new knowledge

Most frequently the new topic (concept) might be co-constructed by means of interactive instruction (“Lehrgespraech”). The means of guidance are primarily T questions and hints. The procedure is oriented toward the Socratic dialogue. The T questions serve two main purposes: (1) to guide and initiate Ss thinking (e.g. propose a certain point of view, or perspective on a problem), and (2) to diagnose Ss actual understanding. An important feature of quality of a Lehrgespraech is the need of sufficient wait-time after the T’s questions.

The introduction phase may include some further actions that may be embedded in the interactive instruction, such as T. presentation, or modeling or ‘real actions’.

Reform 1:

In reform-oriented classrooms another pattern of introduction lessons might be expected: (1) Ss independent problem solving in pairs, groups or individually (inventing procedures for solving new, open problems, discovering principles, regularities, and so on); (2) discussion of the different approaches and negotiating an accepted approach. This approach (influence by scholars of math didactic in Germany and Netherlands) is presently recommended in teacher education and T. development. Unclear if to observe on the 8grade level (-> to ask the Swiss experts!).

Notes to hypothetical classroom patterns of Swiss math lessons without introduction of new knowledge

As a general pattern an alternation between students solving tasks at their own and of sharing/checking/re-instruction based on students’ work in a classwork sequence may be expected, but the duration of and total amount of the phases will not be predictable (cf., e.g. lesson 0064 vs. 0066)

Sequence of activity units varies, and does not always start with a classwork phase

First unit may provide some special kinds of tasks (warm up, or a motivating starting task)

T in most cases will vary the social structure (e.g. classwork – individual work – classwork – pair work – and so on)

Progression from easier to more demanding tasks over the entire learning phase; usually the progression leads to application problems (most often applied story problems

Not all students always solve the same tasks (individualization of instruction)

Reform 2:

In some reform classrooms there will be no or almost no classwork phase and each student may be proceeding through a weekly assigned collection of learning tasks (arranged in collaboration with the teacher). (individualized instruction). As for Reform 1 it is not clear if and how many T. in fact are practicing this reform model of instruction (which is recommended in T. development) on the 8grade level (-> to ask the Swiss experts!).

Country Model for the United States
	Purpose 
	Review of Previously Learned Material

A
	Acquisition of Knowledge

   B       

(                    

(         


	Practice &

Re-instruction

C

                                              (
(

	
	Assess/

evaluate
	· Assess/

evaluate 

· Reinstruct 

· Secure knowledge
	· Secure knowledge

· Activate knowledge
	
	

	Classroom Routine
	Quiz

A1
	Checking homework

A2
	Warm-up/ Brief review

A3
	Presenting New Material

B
	Solving Problems 

(Not for homework OR for homework)

B1                                         B2

	Actions 

of Participants

(Teacher)
	· T tells or solicits answers

· T at the front
	· T tells or solicits answers

· T may work through difficult problems

· T at the front
	· T tells or solicits answers

· T may work through problems

· T at the front
	· Information provided mostly by T 

· T tells students when, why, and how to use certain procedures

· T asks short-answer questions

· T may do an example problem

· T at the front
	· Teacher leads Ss through example problems

· T at the front
	· T walks around the room 

· T provides assistance to S’s who raise their hands

	(Students)
	· Students take quiz

· Students provide or check their answers

· Ss at their seats
	· Students provide or check their answers

· Ss at their seats

· Ss may put their answers on the board
	· Ss complete problem(s)

· Students provide or check their answers

· Ss at their seats
	· Ss listen & answer T’s questions

· Ss may work on an activity, as explicitly instructed by the T

· Ss at their seats
	· Ss help the teacher do the problems

· Ss at their seats
	· Students work individually or in small groups at their seats

· Ss may state their answers as a class

	Classroom Talk
	· Known-answer

· Relatively quick pace

· More student turns

· T evaluates

· Recitation?
	· Known-answer

· Relatively quick pace

· More student turns

· T evaluates
	· Known-answer

· Relatively quick pace

· More student turns

· T evaluates
	· Fewer student turns.

· Direction instruction?

· Lecture?
	· Recitation.  

· More student turns

· Direct instruction?
	· T-S dialogue

·  S-S dialogue (private talk)

	Content
	Content related to previous lesson
	Content related to previous lesson
	Content may or may not be closely related to the new topic
	· Simple rules or definitions stated by T

· Focus is mostly on procedure (little reflection on concepts)
	More problems very similar to what the T has just shown
	More problems very similar to what the T has just shown

	Climate
	T wants correct answers
	
	
	
	
	Friendly atmosphere

	Social Structure
	Classwork and/or Seatwork
	Classwork
	Mostly Classwork (may include brief periods of seatwork)
	Mostly Seatwork

(may include brief periods of classwork)




Notes: 

1) Recitation = A series of short, known-answer questions posed by the teacher, to solicit correct answers from students.  Consists mainly of Initiation-Response-Evaluation sequences.

2) An alternative U.S. classroom pattern occasionally exists that does not resemble this model.  These are considered “reform” math lessons.  They typically consist of an open-ended problem posed by the teacher, a long period of seatwork during which the students work on the problem, and then a period of “sharing” when the students provide their answers and the teacher summarizes the key points.

� The process of creating a country model was not completed for Japan.


� Field test lessons were not collected in Hong Kong SAR because a final decision about their participation in the study had not yet been made.





