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SMEC 14 MISSION STATEMENT 

 

The SMEC Conference is an annual event designed to promote the continued development of a 

professional community of mathematics and science educators across Lebanon and throughout 

the region. Specifically, the conference aims to: 

 

• Provide an intellectual and professional forum for teachers to exchange theoretical and 

practical ideas regarding the teaching and learning of mathematics and science at the 

elementary, intermediate, and secondary levels 

 

• Provide a forum for teacher educators and researchers to share their findings with science 

and mathematics teachers with a special emphasis on the practical classroom implications 

of their findings 

 

• Provide an opportunity for science and mathematics teachers to interact with high-caliber 

science and mathematics education professionals from abroad 

 

• Contribute to the ongoing development of a professional culture of science and 

mathematics teaching at the school level in Lebanon and in the region 

 

• Raise awareness of science and mathematics teachers about the array of curriculum and 

supplemental classroom materials available to them through publishers and local 

distributors 
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Problem Solving at the Middle School Level: A Comparison of Different Strategies 

Juhaina Musharrafieh and Naim Rouadi  

 

Abstract 

 

      This presentation shed light and reflected on how students in grades seven and eight might 

think when solving a story problem. Problem solving experiences help in adding up to the child’s 

mathematical knowledge and promote a higher level of critical thinking abilities. Students who 

are provided with opportunities to communicate verbally and through writing and listening will 

review dual benefit of communication to learn mathematics and learning to communicate 

mathematically. Seventh and eighth grade students were selected from two private schools, one 

in Mount Lebanon and the second is in the North. Both schools were of the same socio-economic 

status and forty students were chosen from each school. They all participated regardless of their 

school grades or their English proficiency. The results show that students tend to use the guess 

and check, or a diagram in order to facilitate the comprehension of the problem and to translate it 

into an equation or to find the answer. This study was a spontaneous one which needs to be 

modified and studied in more detail and professionalism. Problem solving has been and still is 

the basis for learning mathematics. This can be considered as a reflection of what our students 

think and do once they encounter a story problem. Thus, this can shed some light on the 

importance of such researches in the field of mathematics teaching. 

 

Description of Session 

 

            The main purpose of this session was to make participants aware of the various strategies 

students in the seventh or eighth grade might think about when solving a story problem. 

Participants took on the role of the learner and tried to solve the story problem either by drawing 

or by writing about the problem or writing an equation. They were also allowed to verify their 

strategy. The session was planned as follows:  

 

(a) Brief introduction of the importance of solving story problems at the middle school level.  

(b) Participants were asked to solve two story problems then talk about the solution briefly. 

(c) Some findings about the use of different strategies in two problem situations were presented. 

 

            Mathematics educators have been called to teach mathematics through problem solving 

(National Council of Teachers of Mathematics [NCTM], 1989, 2000). As stated in Principles and 

Standards for School Mathematics (NCTM, 2000): “Solving problems is not only a goal of 

learning mathematics but also a major means of doing so. By learning problem solving in 

mathematics, students should acquire ways of thinking, habits of persistence and curiosity, and 

confidence in unfamiliar situations…” (p. 52). Thus, problem solving experiences help in adding 

up to the child’s mathematical knowledge and promote a higher level of critical thinking 

abilities. Problem solving has been viewed from varying perspectives such as means – end 

analyses (e.g. Newell and Simon, 1972), text processing (e.g. Kintsch, 1994a) and schema theory 

(e.g. 1995). Moreover, students who are provided with opportunities to communicate verbally 

and through writing and listening will review dual benefit of communication to learn 

mathematics and learning to communicate mathematically. 

 



32 | P a g e  

 

Background  

 

            Mathematical problem solving relies on the interaction of bottom-up and top-down 

knowledge structures beginning with the first reading of the problem (Pape, 2004). It is based on 

the knowledge of language, mathematical terminology, and the ability to visualize the problem in 

a drawn format which is the concrete representation of the problem. Evidence indicates that 

children’s errors are frequently based upon the miscomprehension of the word problem 

(Cummins et al., 1998). This miscomprehension results from several possibilities including: 

language learners (Mestre, 1988), inadequate reading strategies, insufficient conceptual or 

procedural mathematical knowledge (Mayer, 1992) or the inability to coordinate knowledge 

structures necessary to solve the problem (Pape, 2004). The accurate representation and solution 

of mathematical word problems depend on two sets of knowledge structures, linguistic 

knowledge and symbolic/mathematical knowledge. To be successful, the problem solver must 

function between these two types of knowledge structures (Pape, 2004). 

 

Method  

 

Sample 

 

            Seventh and eighth grade students were selected from two private schools, one in Mount 

Lebanon and the second is in the North. Both schools were of the same socio-economic status 

and forty students were chosen from each school. They all participated regardless of their school 

grades or their English proficiency. 

 

Instruments  

 

            Students were asked to solve two story problems using any strategy they found suitable. 

Then, they communicated their answers through text writing, drawn schema, an equation, 

guessing and checking, or working backwards. The two story problems are presented below: 

 

Problem 1 

The students in Mrs. Koenig’s class are in three groups working in teams. 

• 20% are in group A; 

• 4 students are in room B; and 

• the remaining students, ½ are in the front of room C and the other 10 students are at the 

back of the room. 

How many students are in Mrs. Koenig’s class? 

 

Problem 2 

Seven middle schools are in the town of Newtonville. Each school has a different number of 

students. 

School A has 3 fewer students than school B; 

School B has 3 fewer students than school C; 

School C has 3 fewer students than school D; 

School D has 3 fewer students than school E; 

School E has 3 fewer students than school F; 
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School F has 3 fewer students than school G; 

If 2037 students attend Newtonville middle schools, how many students are in the school with 

the smallest number of students? 

 

Procedure 

  

            The two story problems were distributed to students and the allocated time was 30 

minutes. Different problem solving behaviors were detected. Each solution was coded as correct 

if the student recorded an appropriate numerical answer. Next, the solution paths that a student 

followed to reach an answer were examined and analyzed in detail to determine the type of error. 

We coded two broad categories of errors: 

 

1- Reading related errors and this is due to language proficiency level, and the student’s 

inability to translate into a mathematical equation. 

2- Mathematics errors which relates to misunderstanding of mathematical relationships or 

arithmetic operations. 

 

            We would like to note that these same findings were detected in a study done by Stephen 

J. Pape (2004). 

 

Data Analysis 

 

            This presentation was considered as the preliminary step for a further study in which data 

will be analyzed and interpreted, and its results and implications can be used as a guide in 

teaching problem solving. The collected data can be summarized in a table. 

 

 Frequency of Problem Solving Strategy 

 
Diagram 

List 

Work 

backward 
Equation 

Writing 

logical 

reasons 

Guess 

check 
Other 

Problem 1 

(Percentage) 
15 3 9 18 21 14 

Problem 2 

(Schools) 
2 6 15 10 22 18 

Total 17 9 24 28 43 32 
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 Number of Right and Wrong Answers 

 Right Wrong No answer 

Problem 1 

(Percentage) 
33 35 12 

Problem 2 

(Schools) 
15 54 11 

 

 

 Percentage of Right and Wrong Answers 

 Right Wrong 

Problem 1 

(Percentage) 
41.2 % 44% 

Problem 2 

(Schools) 
19% 68% 

 

            The results were not acceptable and this was due to a couple of factors: comprehension 

level and English proficiency. This theoretical description supports an understanding that success 

in solving word problems depends upon actively transforming the elements of the problem into a 

mental model (Mayer, 1992), and then representing the problem and integrating all of its 

elements into a conceptual whole. Comprehension of the text in any domain is a dynamic 

transaction that requires decoding the language, activating appropriate schemas or word 

knowledge to support comprehension and filtering incoming information through existing 

knowledge structures (Ehri, 1995; Rosenblat, 1994). Students tend to use the guess and check, or 

a diagram in order to facilitate the comprehension of the problem and to translate it into an 

equation or to find the answer. 

 

This study was a spontaneous one that needs to be modified and studied in more detail 

and professionalism. However, problem solving has been and still is the basis for learning 

mathematics. This study can be considered as a reflection of what our students think and do once 

they encounter a story problem. Thus, this can shed some light on the importance of such 

researches in the field of mathematics teaching. 
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Data Analysis

Percentage of Right and Wrong Answers

Right Wrong

Problem 1

(Percentage)
41.2 % 44%

Problem 2

(Schools)
19% 68%

• Success in solving word problems 

depends upon actively transforming 

the elements of the problem into a 

mental model (Mayer, 1992).

Conclusion
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• Then representing the problem 

and integrating all of its 

elements into a conceptual 

whole. 

Conclusion

• Comprehension of the text in any domain 

is a dynamic transaction that requires:

a) decoding the language, 

b) activating appropriate schemas or word 

knowledge to support comprehension and 

filtering incoming information through 

existing knowledge structures (Ehri, 1995; 

Rosenblat, 1994). 

Conclusion



55 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SLIDE 41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SLIDE 42 

 

 

 

 

• Students tend to use the guess and 

check, or a diagram in order to 

facilitate the comprehension of the 

problem and to translate it into an 

equation or to find the answer.

Conclusion

• This was a spontaneous work that 

needs to be modified and studied 

in more detail and 

professionalism. 

Conclusion
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• However problem solving has 

been and still is the basis for 

learning mathematics. 

Conclusion

• This can be considered as a 

reflection of what our students 

think and do once they encounter 

a story problem. 

Conclusion
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• Thus, this can shed some light on 

the importance of such researches 

in the field of mathematics 

teaching.

Conclusion

• Recent editions of popular 

mathematics textbooks recommend 

that teachers use a multitude of 

strategies to help students approach 

problem solving in a flexible manner. 

(Griffin & Jitendra, 2008).

Recommendations
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• They include general strategies 

instruction (GSI) based on Polya’s

four-step problem solving model.

• This model includes the following 

stages:

a) Understand the problem,

b) Devise a plan,

c) Carry out the plan,

d) Look back and reflect.
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• A growing body of evidence suggests 

that strategy instruction in 

mathematics is a powerful approach 

to helping students learn and retain 

not only basic facts but also higher 

order skills like problem solving 

(Griffin & Jitendra, 2008).

• Effective instruction fosters the 

development of a variety of 

strategies.

• It also supports students’ gradual 

shift to the use of more efficient 

retrieval and reasoning strategies 

(Siegler, 2005). 



60 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SLIDE 51 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SLIDE 52 

 

 

 

 

• Research has shown that language 

skills are positively related to 

problem solving performance.

• Students’ success increases when 

activities include:

a) Reading and understanding the 

problem, 

b) Expressing the problem with 

his/her own words making the 

given-asked analysis, 
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c) Expressing the problem with 

figures or schemas, 

d) Guessing the ways or solutions of 

a problem, and

d) Setting up a new problem by 

using the given data.

• Linda Limond in her article “A 

Reading Strategy Approach to 

Mathematical Problem Solving” 

(Spring 2012) has found that the 

use of vocabulary strategies and 

graphic organizers as the most 

effective means of developing 

mathematical comprehension.
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• Graphic organizers allow 

students to create visual 

representations while 

comparing characteristics of 

concepts.

• Zollman’s (2009) diamond 

technique that was based on 

the four square writing 

method has been 

recommended to be used in 

problem solving. 
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• It aids short term memory 

when students are working on 

a story problem.

• They no longer have to keep a 

mental record of information 

once it’s written on the 

organizer.

Main Idea

Connections Brainstorming

Solve Write
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• Hence, if students are encouraged to 

understand and meaningfully 

represent mathematical word 

problems rather than translate the 

elements of the problem into 

corresponding mathematical 

operations, they may more 

successfully solve these problems 

and better comprehend the 

mathematical concepts embedded 

within them.

• And since middle school is an 

important period during which 

students learn significant 

mathematics, mathematical thinking, 

and strategic behavior, they influence 

subsequent learning in important 

ways.
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• Future research needs to continue to 

examine problem solving behavior 

and instructional practices that hold 

promise for changing the ways in 

which students approach the domain 

of mathematics and learning within 

this domain.

• In this changing world, those who 

understand and can do mathematics will 

have significantly enhanced opportunities 

and options for shaping their futures. 

Mathematical competence opens doors to 

productive futures. A lack of 

mathematical competence keeps those 

doors closed… All students should have 

the opportunity and the support necessary 

to learn significant mathematics with 

depth and understanding. There is no 

conflict between equity and excellence.

• - NCTM (2000), p. 50 -
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Students’ Knowledge and Pre-service and In-service Lebanese Public School Teachers’ 

Pedagogical Content Knowledge (PCK) of Absolute Value Concept 

Samar Tfaili  

 

Abstract  

           

The aim of this research will be to investigate the in-service and pre-service teachers’ 

pedagogical content knowledge related to the absolute value concept with regard to students’ 

obstacles concerning this concept. The first part of the study will explore students’ understanding 

of the absolute value and try to find out the major obstacles in mastering this concept as well as 

the reasons behind these obstacles. Data will be collected through an absolute value assessment 

designed by the researcher and validated by three experts. It will be administered to about 400 

grade 11 students in around 20 public high schools in Nabatieh and South Lebanon regions in 

addition to 10 pre-service teachers in their last year at the university. The second part of the 

research will consist of interviews with the math teachers of the students in question. The 

interviews will aim to reveal teachers’ abilities to identify students’ obstacles, explain their 

causes, and propose instructional strategies to deal with them. Finally, the research will examine 

whether there is a relationship between the identification, causal attribution, and proposed 

instructional strategies of absolute value. 

 

Introduction 

 

As a math teacher, I have noticed that students have difficulties in understanding the 

concept of absolute value. Some informal interviews with secondary math teachers led to the 

same conclusion: “Students have difficulties in solving problems with absolute value and we 

don’t know why”. A quick review of some of the teachers’ guides reveals what is commonly 

known about the absolute value. In the Hachette teacher’s guide for grade 7, it was mentioned 

that all teachers have noted that students face difficulties when dealing with the absolute value 

notion. Similarly, in the Magnard series for grade 8, the teacher’s guide mentioned “…we go 

slowly to paragraph III on absolute value because absolute value always distresses students”. 

Unfortunately, although the difficulty of this concept is recognized, no advice is given to 

overcome it.  

 

Alain Douroux (1983) noted that the experiences of secondary school teachers suggest 

that the absolute value is the “bête noire” in the manipulation of symbols and computations. One 

of the indices of difficulty is the collapse of the success rate in an exercise with absolute value, 

compared to a similar exercise without absolute value. Many other writers (e.g. Atherton, 1971; 

Parish 1992) have noted that secondary math teachers complain about their students’ deficiency 

when working with absolute value problems. In their study, Kaur and Sharon (1994) assessed 

their first year college students’ knowledge of concepts as |x| and found out that they lack a good 

grasp of the mathematical meaning of |x|.    

 

             In their research, Chiarugi, Francassina and Furinghetti (1990) were convinced that the 

notion of absolute value “while does not present difficulties when used on numbers, originates 

errors and misconceptions when used on letters”. According to them, the difficulty starts with the 

definition that contains a logical operation (if….then) while students are used to interpret and/or 
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statements. They also assume that students cannot manipulate symbols since their use “has little 

or no meaning” for them (Booker, 1987). They focus their attention on the algebraic domain 

because the arithmetic domain doesn’t show any problem. They mentioned that “in passing from 

the arithmetic to the algebraic domain, students will face difficulties.” At the end of their 

research they recommended “further developments in the direction of analyzing more in details 

remedies in teaching. Cognitive science may be of good help.”   

 

Arcidiacono (1983) in his report sees the problem of solving absolute value very difficult 

because students have to analyze it by breaking it down into cases. He suggests that a visual 

approach will illustrate and facilitate the breakdown of the problem into cases. According to 

experimentation, he found that a graphic approach was “very helpful in the classroom.” Parish 

(1992) states that the introduction of the concept of absolute value the way it is normally 

approached causes complications for many students. He suggests an approach different to the 

one teachers are used to and found in textbooks. This approach “involves considerations of the 

function concept as the graph generated by associated ordered pairs of real numbers rather than 

functional values as obtained from the standard definition of absolute value.” According to him, 

“once the students are comfortable with such a pictorial approach”, the teacher can introduce the 

usual abstract form of the definition of the absolute value. 

 

       The second part of the definition of the absolute value function ( |x| = -x if x<0 ) is 

another source of considerable confusion as Sink (1979) stated in his paper. He says that students 

are used to thinking that the absolute value of a quantity is equal to a nonnegative quantity. So, 

saying that |x| = x if x > 0 passes without questioning and the majority of students do not take 

into consideration the condition x > 0. That’s why when they are told that |x| = - x if x < 0, it 

contradicts the fact that the absolute value is non-negative. According to him, “we are only 

fooling ourselves if we believe that the average student does any more than read the condition x 

< 0 or even understands its significance”. He further stated that that here is “where the teaching 

begins” because one reason of our weakness is that we see the problem “through the eyes of 

many years of experience” while the student is seeing it for the first time (p. 193). He refers to 

the solution of this conflict as what he calls the “art of teaching”. 

 

Some pedagogical and teaching strategies have been suggested to overcome the 

difficulties in the understanding the absolute value concept. Parish (1992) suggests considering 

the function concept as the graph generated by associated ordered pairs of real numbers.  Also, 

Arcidiacono (1983) suggests that a visual approach will illustrate and facilitate the breakdown of 

the problem into cases. Furthermore, Ahuja (1976) suggests considering absolute value in terms 

of distance, making the definition of absolute value for real numbers x and y as | x-y |. Finally, 

according to Fennema and Franke (1992), to be able to present a topic using multiple 

representations, teachers must be equipped with all the components of a mathematics teacher’s 

knowledge: 1) Knowledge of mathematics; 2) Knowledge of mathematical representations; 3) 

Knowledge of students (students’ cognitions); and 4) Knowledge of teaching and decision 

making.   
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Theoretical Background 

 

In analyzing students’ work, I will refer to the notion of obstacle as defined by Duroux 

which is “knowledge that acts in a certain way on a set of situations and for certain values of the 

variables of these situations. It is knowledge that produces special mistakes that can be observed 

and analyzed”. Duroux (1983) hypothesized that the persistent errors about the absolute value 

are caused by “concept-obstacles”. This concept of epistemological obstacle was discussed and 

analyzed by Brousseau (1983). He stated that teachers play an important role in the teaching-

learning process by creating a “milieu” that helps students to adapt their learning to new 

situations. Errors, according to him, are not symbol of ignorance, uncertainty, or chance, but a 

consequence of previous knowledge which was true and applicable in previous situations but has 

turned out to be inapplicable or wrong in new situations.  

 

In analyzing teachers’ interviews, I will refer to pedagogical content knowledge (PCK) as 

defined by Shulman (1986) as: 1) knowledge of subject matter; 2) understanding of students’ 

conceptions of the subject; 3) teaching strategies; 4) curriculum knowledge; 5) knowledge of 

educational contexts; and 6) knowledge of the purposes of education. 

 

With this background in mind, this research will aim to answer the following questions: 

 

1. What is secondary students’ knowledge of absolute value? 

2. What pedagogical content knowledge of the misconceptions of absolute value is held 

by first secondary teachers? 

3. To what degree do teachers seem to possess the knowledge to explain the causes of 

student’s misconceptions of absolute value? 

4. What are the instructional strategies proposed by mathematics teachers for dealing 

with students’ misconceptions of the absolute value concept? 

5. Is there a relationship between the identification, causal attribution, and proposed 

instructional strategies of absolute value misconceptions?  

                                                            

Method 

 

Participants 

 

 Around 500 students from 20 public schools in the region of Nabatieh and South 

Lebanon will participate in this study. The schools will be chosen randomly, and one grade 11 

class will be chosen randomly from each school. The students of the chosen classes will perform 

the absolute value test. Teachers of the chosen classes will also be interviewed (they will be 

around 20 teachers). The sample of pre-service teachers will be chosen from the students of 

Secondary School Teachers Diploma- on the condition that they do not have any teaching 

experience- at the faculty of education at the Lebanese university. The highest 10 achievers and 

the lowest 10 achievers will be chosen. 

Instruments 

This research study will involve several methods to evaluate content and pedagogical 

knowledge of the teachers and learners in the study. In order to diagnose students’ content 

knowledge of the absolute value and identify their obstacles to learning absolute value, they will 
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be administered a diagnostic test which was reviewed and validated by three experts. Teacher 

interviews will also be used to investigate their PCK in terms of identifying the problems that 

their learners might have with the absolute value concept and the causes of those problems as 

well as suggestions on how to address these misconceptions. The items of the interview will be 

developed from the students’ responses on the diagnostic test 

The diagnostic test will be evaluated based on the following obstacles: 

� Numerical framework:  
- Didactical obstacles (related to the contract) 

- Obstacle of mirror answer  

- Obstacle related to order  

� Algebraic framework:  
- -a or –x are negative.  

- |ax+b|=c has one solution because it is an equation of the first degree; students 

refer to it as a linear equation.  

- Letter without sign is positive. 

- |a+b|= |a|+ |b|. 

- Studying the sign of x instead of the sign of the algebraic expression inside the 

absolute value. 

-  Individuating the domain and the image of a function.  

� Geometric framework: representation of absolute value on the graduated line.  

� Functional framework: |f| is two functions f and –f defined on the same domain of |f|. 

 

Results 

 

At this stage of the study, no final results are available. 
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Elementary Students’ Knowledge and Teachers’ Pedagogical Content Knowledge of 2D 

Representations of 3D Geometric Objects  

Sanaa Shehayeb  

 

Abstract 

In this research, we aim to investigate the knowledge of students and pedagogical content 

knowledge of in-service and pre-service elementary teachers of 2D representations of 3D 

geometric objects. The first part of the study will explore students’ knowledge. Data will be 

collected through a test designed by the researcher and validated by three experts. The test 

includes four tasks to diagnose the students’ content knowledge about 2D representation of 3D 

geometric objects. It will be administered on an individual basis through interviews to 84 

elementary students from grades 4, 5 and 6 of three public and three private schools in the Aley 

region in Lebanon. The second part of the study will consist of interviews with the math teachers 

of the students under study in addition to 10 pre-service teachers in their last year at the 

university. The interviews should reveal teachers’ abilities to identify students’ misconceptions, 

explain their causes, and propose instructional strategies to deal with them. The research will 

also compare the pre-service and in-service teachers’ abilities to identify, explain the cause and 

propose instructional strategies. Finally, the research will examine whether there is a relationship 

between the identification, causal attribution, and proposal of instructional strategies of 2D 

representations of 3D objects. 

 

Introduction 

 

 The National Council of Teachers of Mathematics (NCTM, 2000) has advocated an 

increased emphasis on the teaching and learning of geometry at all levels. NCTM (2000) 

standards associate geometry with spatial sense considering it a fundamental component of 

mathematics learning. According to the national council of teachers of mathematics, geometry 

and spatial sense offer ways to interpret and reflect on our physical environment and can serve 

as tools for the study of other topics in mathematics and science. However, little time is 

reserved for teaching geometry in schools especially in primary schools; most of the time it is 

taught at the end of the year (Jirotkova & Littler, 2007). 
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When three-dimensional shapes are dealt with in primary schools, the teachers generally 

concentrate on terminology rather than concept building processes (Jirotkova, 2007). Moreover, 

3D shapes are represented in plane representations in school textbooks, which makes it more 

difficult for students to distinguish between 2D shapes and 3D shapes. The representation of 3D 

in 2D is the ability to visualize the three dimensional objects in 2D and the ability to recognize 

and construct nets which is directly related to combining and analysis of visual images (Christou 

& Pittalis, 2010). 

 

Content knowledge of the subject matter is not sufficient for teaching: what is needed is 

pedagogical knowledge, and the blend of knowledge content and pedagogy (Chinnappan & 

Lawson, 2005; Silverman & Thompson, 2008). This mathematical teachers’ professional 

knowledge is referred to as pedagogical content knowledge (PCK). Jones (2000) substantiates 

the important role that elementary teachers play to make students understand the varied uses of 

geometry in everyday life and appreciate its cultural context. They lead students to grasp 

geometric concepts. However, previous research claims that there is a difficulty in good teaching 

of geometry in primary school (Dorier et.al, 2003). PCK, as defined by Ball and Bass (2002) is a 

unique kind of knowledge that intertwines content with aspects of teaching and learning. It 

requires the teachers, unlike mathematicians, to unpack knowledge and decompress ideas. It also 

requires connectedness across mathematical domains and across time (Ball & Bass, 2002). This 

type of knowledge cannot be obtained from subject content knowledge or from the curriculum 

but from practice. According to Ball (2000), PCK integrates reasoning and knowing with action. 

 

Theoretical Background 

The purpose of this research will be to study the students’ content knowledge and 

elementary teacher’s PCK of 2D representations of 3D geometrical figures and their connections 

with spatial ability. The Van hiele levels of reasoning in 3D geometry (visualization, analysis, 

informal deduction, deduction and rigor), in addition to Bruners’ three modes of representation 

(enactive, iconic and symbolic) will be the basis of this research for knowledge of students.        

The teachers’ pedagogical content knowledge will be based on Shulman’s recommendations for 

the knowledge of teachers. Shulman (1987) outlines three categories of subject matter 

knowledge that a teacher of mathematics should possess; content knowledge (CK), PCK, and 

curriculum knowledge. 

 

With this background in mind, this research will aim to answer the following questions: 

 

1. What is elementary students’ knowledge of 2D representations of 3D geometrical 

objects? 

2. What is the extent to which elementary teachers can identify elementary students’ 

misconceptions in 2D representations of 3D geometrical objects? How do pre-service and 

in-service elementary teachers compare? 

3. What is the extent to which elementary teachers can explain the causes of elementary 

students’ misconceptions in 2D representations of 3D geometrical objects? How do pre-

service and in-service elementary teachers compare? 

4. What is the extent to which elementary teachers can propose teaching strategies to deal 

with elementary students’ misconceptions in 2D representations of 3D geometrical 

objects? How do pre-service and in-service elementary teachers compare?  
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5. Is there a relationship between teachers’ ability to identify, explain the cause and propose 

effective teaching strategies to deal with elementary students’ misconceptions in 2D 

representations of 3D geometrical objects?    

 

Method 

The participants will be 84 students from six schools in Aley, Mount Lebanon which will 

be chosen from four private schools and three public schools, representing different 

socioeconomic backgrounds. Four students from each of the elementary grades 4, 5 and 6 will be 

selected. Also, ten teachers of the chosen classes will be interviewed in addition to ten pre-

service teachers in their last year in the Lebanese university from the faculty of education. 

The research will involve several methods to evaluate students’ knowledge and teachers’ 

PCK of the representation of 3D geometrical objects in 2D. In order to diagnose students’ 

content knowledge, they will be administered a diagnostic test through an interview. This test 

will consist of four tasks as illustrated in the following table: 

 

 Ability Description of the task 

A 

Recognition of 3D shapes from 

solids, pictures, drawings or 

nets.  

1. Identification of cuboids. 

2. Identification of cylinders. 

3. Identification of pyramids. 

B 

Classification of the properties 

of 3D shapes from solids, 

pictures, drawings or nets. 

1. Properties of cuboids. 

2. Properties of cylinders. 

3. Properties of pyramids. 

Enumerating the vertices/faces/edges of 3D 

shapes. 

C 

Comparison of 3D properties 

from solids, pictures, drawings 

or nets. 

1.  Properties of cuboids. 

2.  Properties of cylinders. 

3.  Properties of pyramids. 

D 
Construction of 3D shapes from 

nets. 

1. Construction of cuboids. 

2. Construction of cylinders. 

3. Construction of pyramids. 

The four abilities are associated with van Hiele levels 1, 2A, 2B and 3 as identified by 

Pegg (1995):  

 

Level 1:  Figures are identified according to their overall appearance. 

 Level 2A: Figures are identified in terms of a single property.  

 Level 2B: Figures are identified in terms of properties which are seen as independent of 

one another. 

 Level 3: Relationships between previously identified properties of a figure are established 

as well as relationships between the figures themselves. 
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On the other hand and in each task, three modes of representation are tested which are: 

photos of solid figures, drawings of solid figures and nets of solid figures. These three modes 

are, in turn, associated with Bruner’s three stages: Enactive, Iconic and Symbolic. In the 

Enactive stage, knowledge is stored primarily in the form of motor responses. In the Iconic stage, 

knowledge is stored primarily in the form of visual images. Finally, in the Symbolic stage, 

knowledge is stored primarily as words, mathematical symbols, or in other symbol systems. 

Teacher interviews will also be conducted with the aim of investigating the PCK of pre-

service and in-service elementary math teachers in terms of identifying the misconceptions that 

their learners might have with 2D representations of 3D geometrical objects as well as the causes 

of these misconceptions and suggestions of teaching strategies as to how to address these 

misconceptions. The items of the interview will be developed based on the students’ responses 

on the diagnostic test.  

Results 

At this stage of the study no final results are available. 
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SCIENCE 

 

Process Oriented Guided Inquiry Learning (POGIL) in Foundation Chemistry: A Progress 

Report 

Sheila Qureshi and Phyllis Grifarrd 

 

Abstract 

POGIL has been successfully implemented in a variety of higher education institutes in 

the USA. However, this is the first time it has been instigated in Qatar where high schools are 

generally traditional and teacher-centered.  While they come to our university with some 

experience with problem solving, they have little experience with conceptual fundamentals in 

chemistry, such as bonding and representations.  In this study we compared student performance 

on the same assessment over two years, the latter in which POGIL was used to teach 8 topics.  

Although the class of 17 students came with similar academic records, their achievement was 

greater in the POGIL year. A survey to assess student perception of their learning reveals mixed 

preferences. 

The POGIL technique presents a manageable transition from traditional lecture to more 

active student engagement and a methodology to move from sole focus of content to 

consideration of learner self-development. The POGIL workshops and published 

materials provide a foundation to enable instructors to more confidently shift their 

teaching practices. (Geiger, 2010) 
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Introduction 

 

The purpose of this session was to introduce the POGIL (Process Orientated Guided 

Inquiry Learning, Moog 2008) approach and to report on the outcomes of an action research 

project in which POGIL was introduced in Foundation Chemistry at our medical college in 

Qatar. Students come to our program with some experience with problem solving; however, they 

have little experience with conceptual fundamentals in chemistry, such as bonding and 

representations. The POGIL approach was chosen over others because it does not have to be 

implemented as a predominant teaching style but as it suits the topic, instructor and students. 

POGIL was chosen above PBL (Problem-Based Learning) and PLTL (Peer-Led Team Learning) 

as it was an easier transition with the materials readily available and no restructuring of the 

course or curriculum required. POGIL utilizes small group work, which helps to break down 

several cultural barriers in our institutional setting. The instructor’s qualitative assessment is that 

the students in the POGIL year became comfortable working together in mixed groups much 

earlier than they had in previous years. 

 

Process Oriented Guided Inquiry Learning (POGIL) 

 

POGIL is a student-centered strategy where students work in small groups of maximum 

3-4 students. Students are assigned specific roles such as manager, presenter, recorder, reflector 

or technician to ensure that students are fully committed in the team and engaged in the learning 

process. For example, the manager ensures that no student is left behind and that all the students 

understand the concepts they are learning. Roles are rotated throughout the course. The instructor 

explains the process and gives them the list of roles and what is required of that position. 

 

POGIL activities focus on core concepts and encourage a deep understanding of the 

course material while developing higher-order thinking skills. POGIL develops process skills 

such as critical thinking, problem solving and communication through cooperation and 

reflection, helping students become lifelong learners and preparing them to become effective 

students and future doctors. 

 

POGIL is a strategy where students take charge of their own learning in a classroom 

setting instead of lectures. Some POGIL activities need some introductory lectures while some 

are stand-alone and build on their high school content. 

 

All the activities supply the students with information or data followed by leading 

questions designed to guide them towards forming their own valid conclusions are structured 

questions requiring students to build up key concepts. Some of the activities like the one on 

equilibrium require the students to analyze data to develop a much deeper understanding then 

they would normally in a lecture style class. At the end of the POGIL activities there are typical 

exercises that students would find in their chemistry textbook, this encourages students to use 

their textbooks more often than relying on lecture slides. 

 

The instructor serves as a facilitator, observing and intervening when necessary. 

 

What makes POGIL different? 
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• POGIL materials are designed for use with self-managed teams that interact with the 

instructor as a facilitator of learning rather than as a source of information. 

• POGIL materials guide students through an exploration to construct understanding. 

• POGIL materials use discipline content to facilitate the development of higher-level 

thinking skills and the ability to learn and apply knowledge in new contexts. 

 

Our Study 

 

 Was the approach effective? In this study we compared student performance on the same 

assessment over two years, the latter in which POGIL was used to teach more than half of the 

course topics.  Although the class of 17 students came with similar academic records, their 

achievement was greater in the POGIL year. A survey to assess student perceptions of their 

learning reveals mixed preferences, and some suggestion from their responses are that they are 

unaware of how much they are learning, and more than half still prefer the lecture style. Both 

outcomes are similar to that reported in other institutions (Geiger, 2010; Rajan & Marcus 2009). 

The instructor expressed anxiety about relinquishing traditional teaching obligations and about 

potential reluctance by students to engage in POGIL. Overall this experience was very similar to 

other POGIL practitioners in that students show a definite improvement but students show some 

resistance. Students may perceive themselves to be forced into participation. However, the value 

of a POGIL approach was noted by our course director from Cornell University in New York, 

who observed that the “POGIL exercise of the concept of weak and strong acids and the factors 

that control such behavior (X-H bond strength, and H partial charge)….is rigorous and I think 

the students really got the concept and exercised it in depth through small group 

collaboration…It looks like this will be a very successful experiment in getting students engaged 

in learning core concepts.” 

 

Objectives of the Session  

 

1. Give participants a chance to experience learning with a POGIL session by role-playing 

in an actual chemistry lesson. 

2. Share our experience and learning outcomes based on formative and summative 

assessments. 

3. Share feedback provided by a student survey of their perceptions of their learning gains 

using POGIL. 

4. Comparison of the POGIL approach to other student-centered approaches developed for 

chemistry  

5. Description of why a student-centered approach is needed in our education setting 

 

Materials 

 

1. A prepared POGIL lesson (handouts, writing materials) that would be meaningful for 

even non-chemists at the session and doable in the time allotted (e.g. limiting reagents) 

2. POGIL documents that explain the pedagogy behind the design 

3. Video clip of students learning chemistry through POGIL 

 



79 | P a g e  

 

Description of the Session 

 

After introducing POGIL briefly (5 mins), the participants were asked to form groups of 

three to four members in which they role-played a POGIL lesson on equilibrium (15 mins). The 

activity “Limiting reagents number 30 page 174, used was from Moog and Farrel’s, Chemistry: 

A guided inquiry (5
th

ed) New York: John Wiley and Sons. Not all the members of the audience 

were chemists. Therefore, the activity used in the presentation was about the limiting ingredient 

in a cookie recipe, which most people can relate to without knowing any chemistry. Following 

feedback from participants about their experiences (5 mins), the outcome of the students in our 

educational setting was shared using a power point presentation and a 2-minute clip of our 

students in Qatar engaged in the POGIL lesson. Handouts were distributed at the end of the 

session resources distributed (5 mins).  

Description of Roles 

Almost all of the class time in this course is spent working in groups of four.  The 

membership of the groups will change at various times as the semester progresses.  However, 

every day, every member of the group is assigned a role.  Here are some roles that are commonly 

used: 

Manager Manages the group.  Ensures that members are fulfilling their roles, that the 

assigned tasks are being accomplished on time, and that all members of the 

group participate in activities and understand the concepts.  Your instructor will 

respond to questions from the manager only (who should raise his or her hand 

to be recognized).  

Presenter Presents oral reports to the class.  These reports should be as concise as 

possible; the instructor will normally set a time limit. 

Recorder Records the names and roles of the group members at the beginning of each 

day. Records the important aspects of group discussions, observations, insight 

…etc The recorder's report is a log of the important concepts that the group has 

learned. 

Reflector  Observes and comments on group dynamics and behavior with respect to the 

learning process.  These observations should be made to the group on a regular 

basis (roughly 20 or 30 minutes between reports) in an effort to constantly 

improve group performance.  The reflector will report to the group (and may be 

asked report to the entire class) about strengths of the group in terms of how it 

operates, and also about what needs improvement - and how these can be 

achieved. 

Technician Performs all technical operations for the group, including the use of a 

calculator or computer.  Unless otherwise instructed, only the technician in 

each group may operate equipment such as this.   

Note: Not all roles will be assigned on any given day.  It is up to the Manager to 

assign any additional roles as needed. 
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The “Limiting Reagents” Handout 
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The PowerPoint Presentation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SLIDE 1 
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Questions asked during the presentation 

 

Question 1: Doesn’t it take longer to teach this way in class? 

Answer 1: Yes initially it takes longer because the instructor is making sure the student does it 

properly according to the roles designated. The slow step is when the presenter from each group 

is verbally giving feedback of the tasks or records the results on the board. The other groups can 

then find anomalies in each other’s work. The presenter of the session highlights the dilemmas of 

going slower and sacrificing material or reverting to lectures. The presenter referred to Rick 

Moog and he agreed it was time consuming and the instructor going around the students could 

resolve this by highlighting wrong answers/discussions at the time they occurred rather than all 

the groups presenting. The activities have exercises and problems at the end of the POGIL 

sessions, which can be completed as homework. 

Question 2: are there resources for high schools? 

Answer 2: Please refer to the POGIL website where all the resources are listed or email them and 

they would be happy to advise or help. 

Question 3: Do they do POGIL for other subjects? 

Answer 3: Yes 
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Grade 7 Physics Students’ Attitudes towards the Use of the QOMO Interactive Whiteboard 

and Its Effect on their Academic Achievement 

Tarek Daoud 

 

Abstract  

 

One emerging aspect of integrating technology in classrooms is the “interactive 

whiteboard”. Interactive whiteboards are recognized by teachers and students as a positive tool to 
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the learning teaching environment (DiGregorio & Sobel-Lojeski, 2010; Glover & Miller, 2001; 

Gregory, 2010; Hall & Higgins, 2005; Kennewell,  2001; Kennewell, 2004; Saltan & Arslan, 

2009; Smith et al., 2005; Wall el al., 2005). The present study aimed to investigate grade 7 

physics students’ attitudes towards the use of the QOMO Interactive Whiteboard in addition to 

the effect of the QOMO Interactive Whiteboard on their achievement. Participants in this study 

were 68 grade 7 students (ages 11 -12 years) enrolled in a UNRWA boys school in the Saida 

area. The results of the study showed that the QOMO Interactive Whiteboard served as a useful 

tool in science classrooms. In addition, the use of the QOMO Interactive Whiteboard in physics 

grade 7 in contrast to traditional type of teaching did affect students' achievement. 

 

Introduction and Literature Review 

  

The Impact of Interactive Whiteboards on the Teaching-Learning Process  

 

One emerging aspect of integrating technology in classrooms is the interactive 

whiteboard. Interactive whiteboards are recognized by teachers and students as a positive tool to 

the learning teaching environment (DiGregorio & Sobel-Lojeski, 2010; Glover & Miller, 2001; 

Gregory, 2010; Hall & Higgins, 2005; Kennewell,  2001; Kennewell, 2004; Saltan & Arslan, 

2009; Smith et al., 2005; Wall el al., 2005).  In general, integrating technology in education 

creates a motivating classroom environment which then leads to the improvement of learning 

and teaching processes (Wishart & Blease, 1999). Technology provides opportunities for 

teachers to meet the needs of students with various learning styles (Bryant & Hunton, 2000).  

 

Students have positive attitudes towards the use of the interactive whiteboard in their 

classrooms (Mathews-Aydinli & Elaziz, 2010; Slay et al., 2008). Mathews-Aydinli, and Elaziz, 

(2010) explored the attitudes of students toward the use of interactive whiteboards in a foreign 

language teaching and learning context. Data was collected through questionnaires distributed to 

458 students. Results revealed that students had positive attitudes toward the use of interactive 

whiteboards in language instruction.  Saly et al. (2008) reported a case study of three South 

African government schools that had undertaken pilot roll-outs of interactive whiteboards. These 

researchers highlighted students’ enthusiasm regarding the use of the interactive whiteboard in 

their classrooms. Similarly, the results of Wall et al.’s (2005) study which was conducted to 

investigate the effect of the use of the interactive whiteboard on the teaching and learning of year 

six students (ages 10 and 11) showed that students held positive views. Students also mentioned 

that the interactive whiteboard assisted the teacher in explaining concepts. 

 

Positive attitudes towards the use of interactive whiteboards are due to the fact that the 

latter enhances students’ motivation (Cuthell, 2006; DiGregorio & Sobel-Lojeski, 2010; Levy, 

2002; Wall, Higgins & Smith, 2005) and has an obvious impact on students’ behavior and 

expectations (Cuthell, 2006). Moreover, interactive whiteboards change the classroom 

environment to a more interactive one (Wall, et al. 2005) since it urges teachers to shift away 

from traditional ways of teaching (Cuthell, 2004; Saltan & Arslan, 2009). Such a shift in 

teaching strategies is accommodated with a pedagogical shift (DiGregorio & Sobel-Lojeski, 

2010; Gillen et al., 2007). Teachers can easily present knowledge as problematic, open to 

multiple interpretations, which as a result leads to conversations that allow the class to create or 

negotiate understandings of subject matter. Furthermore, interactive whiteboards are flexible in 
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comparison with traditional blackboards as they show data presentations and allow subject 

content to be supported with multi-visual tools such as pictures and movies.   

 

Finally, interactive whiteboards affects students’ academic achievement positively (Swan 

et al., 2008) by promoting higher order thinking and shifting students’ focus from remembering 

the content to gaining a deeper understanding of the concepts being taught (Kent, 2006). 

Hennessy et al. (2007) claim that “the strength of the IWB lies in its support for shared 

cognition, especially articulation, collective evaluation and reworking of pupils’ own ideas, and 

co-construction of new knowledge” (p.289). Swan et al. (2008) investigated whether the use of 

interactive whiteboards in English language arts and mathematics lessons improved student 

achievement in those areas by measuring student scores on state achievement tests. Results 

showed slightly higher performance among students in the interactive whiteboard group, with 

students in the fourth and fifth grades exhibiting the greatest advantage for interactive 

whiteboard instruction. 

 

The QOMO Interactive Whiteboard 

 

The QOMO Interactive Whiteboard is a hardware that looks like a standard whiteboard 

but is connected to a computer and a projector. When connected, the QOMO Interactive 

Whiteboard becomes a giant, touch sensitive version of the computer screen leading to a very 

powerful classroom educational tool. Instead of using the mouse, teachers and students can 

control the used computer through the Interactive Whiteboard screen just by touching it with 

their fingers. Special pens are also provided in case the user is more familiar with them. 

Anything that can be accessed through the computer can also be accessed and displayed on the 

Interactive Whiteboard, for example Word documents, PowerPoint presentations, photographs, 

websites or online materials. Through the QOMO Interactive Whiteboard, teachers and students 

can write, erase, and perform mouse functions with their fingers. They can also write directly 

over MS word documents, PDFs, MS power points, websites and videos. In addition, the QOMO 

Interactive Whiteboard can provide teachers with the ability to interact with images by changing 

their size, color and arrangement and by providing them with mathematical tools. Work can be 

captured, recorded and sent by email. The QOMO software can even be downloaded on personal 

computers and thus provides teachers with the ability to prepare their lessons, quizzes and 

activities at home. Moreover, students can review their lessons at home. These features offer 

more interactive experiences for both teachers and students compared to a standard whiteboard 

or a data projector. Finally, the QOMO Interactive Whiteboard is an easy tool to use. It is a ‘one-

stop-shop’ that includes all teaching resources that can be accessed by touching the screen. 

 

Rationale and Significance of the Study  

 

The present study aimed to investigate grade 7 physics students’ attitudes towards the use 

of the QOMO Interactive Whiteboard in addition to its effect on students’ achievement. The 

study was guided by the following research questions: 

(1) What are students’ attitudes towards the use of the QOMO Interactive Whiteboard?  

(2) Does the use of the QOMO Interactive White Board enhance students’ achievement 

in grade 7 physics?  
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Despite the promising theoretical work regarding the use of interactive whiteboards, there 

is limited research regarding this brand of interactive whiteboards. Moreover, there is very 

limited research on the effect of using interactive whiteboards in grade 7 physics classrooms. 

This study may help to provide empirical support for the theoretical arguments about the use of 

interactive whiteboards in teaching in general and particularly in sciences. Moreover, it may 

offer recommendations for improving the use of the QOMO Interactive Whiteboard.  

 

Method 

 

Participants 

 

Participants in this study were 68 grade 7 (ages 11 -12 years) enrolled in an UNRWA 

boys school in the Saida area where the language of science instruction is English. Two sections 

out of the total four sections were randomly chosen. One of the sections was randomly assigned 

to be the experimental group while the other one was randomly selected as the comparison 

group. There were 35 students in the experimental group and 33 students in the control group. 

 The two groups covered the same subject matter and shared the same academic 

objectives. In the experimental group session, the teacher used the QOMO Interactive 

Whiteboard while in the control group sessions the teacher used traditional methods of teaching. 

The teacher who implemented the intervention was trained to use the QOMO Interactive 

Whiteboard and was provided with lesson plans for each of the lessons designed for the purposes 

of this study. The same teacher taught the experimental and the control group.  

 

Instruments 

 

Instruments used in this study included the IWB Students Attitudes Scoring 

Questionnaire (Appendix I), and the Physics Evaluation Sheet (Appendix II). These instruments 

are described below. 

 

IWB Students Attitudes Scoring Questionnaire. Students' attitudes towards the 

QOMO Interactive Whiteboard were measured by using the IWB Students Attitudes Scoring 

Questionnaire. This scale consisted of 12 items in the form of positive statements. Participants 

responded to these statements on a five-point Likert scale (5 = strongly agree and 1 = strongly 

disagree). This scale was administered to only to the experimental group students after the 

intervention period. The analysis showed a reliability (Alpha coefficient) of .91 which is 

considered highly reliable.  

Physics Evaluation Sheet. An instrument for assessing student achievement in grade 7 

physics was developed for the purpose of this study. This achievement test was designed to 

identify students’ conceptions about gaseous state characteristics. The test was composed of five 

parts and was given to both the experimental group and control group. 

Data Analysis 

 

 Data was analyzed based on the two research questions. In order to answer the first 

research question “What are students’ attitudes towards the use of the QOMO Interactive 

Whiteboard?”,  students’ responses on the IWB Students Attitudes Scoring Questionnaire were 

analyzed comparing the means and percentages for each item. To answer the second question 
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“Does the use of the QOMO Interactive White Board enhance students’ achievement at grade 7 

physics?”, a  t-test was used to test the existence of differences between the scores of the physics 

evaluation sheet in the control group and experimental group. 

  

Results 

 

To identify participants’ perceptions regarding the use and usefulness of the QOMO 

Interactive Whiteboard (the first research question), data from students’ responses on the IWB 

Students Attitudes Scoring Questionnaire of the experimental group was used. Table 1 and Table 

2 respectively show the results of the mean for each item out of a maximum score of five and the 

percentage analysis of the students' responses to the IWB Students Attitudes Scoring 

Questionnaire.  

 

Students’ responses to the first item of the IWB Students Attitudes Scoring Questionnaire 

(I like going out to the front to use the whiteboard) showed that the mean was 4.69. In addition, 

91.5 % of students responded that they like to use the QOMO Interactive Whiteboard in their 

classrooms in comparison to 2.9 % who dislike and 5.7 % who were undecided.  

 

The second item which explores if it is easier for students to understand the work when 

the teacher uses the QOMO Interactive Whiteboard (M = 4.69) shows that 97.1% of the students 

agreed while 2.9% disagreed. In addition, 94.3% of the students’ insisted that the QOMO 

Interactive Whiteboard makes learning more interesting and exciting (M = 4.71) in comparison 

to 2.9% who opposed. Moreover, only 40.0% of the students think that their peers behave better 

during the sessions of the QOMO Interactive Whiteboard (M = 3.00) in comparison to 37.1% of 

the students who do not think that and 22.9% who were undecided.   

 

Ninety seven percent (97.1%) of the students claimed that using the QOMO Interactive 

Whiteboard makes the teacher’s drawing and diagrams easier to see (M= 4.77). In opposition 

only 2.9% of the students were against. Likewise, 91.4% of the students preferred lessons which 

are taught with QOMO Interactive Whiteboard (M = 4.51) compared to 8.6% of the students 

who did not prefer. Furthermore, 94.3% of the students mentioned that QOMO Interactive 

Whiteboard makes it easy for the teacher to repeat, re-explain, and summarize (M = 4.63).  

 

Investigating whether or not students would work harder or study more if their teachers 

used the QOMO Interactive Whiteboard (M = 4.57) showed that 91.4% of the students agreed in 

comparison to 5.8% who disagreed and 2.9% who were undecided. In addition, 88.5% of the 

students thought that teachers’ lessons were more prepared and organized when they used 

QOMO Interactive Whiteboard (M =4.54). On the other hand, 5.7% of the students disagreed. 

Moreover, 94.3% of the students agreed that they participated more when the teacher used the 

QOMO Interactive Whiteboard M = 4.54) in comparison to 2.9% who disagreed. Furthermore, 

85.7% of the students revealed that they concentrate better in class when the QOMO Interactive 

Whiteboard (M= 4.49) was used whereas only 2.9% of the students were in disagreement with 

that and 2.9% were undecided. Finally, 94.3% of students declared that they learned more when 

their teacher used the QOMO Interactive Whiteboard (M = 4.83) in comparison to 2.9% of 

students who disagreed and 2.9% who were undecided.   
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Table 1 

Mean Scores of the Experimental Group on the IWB Students Attitudes Scoring Questionnaire.   

Item M 

1. I like going out to the front to use the whiteboard 4.69 

2. It is easier to understand the work when my teacher uses an IWB 4.69 

3. IWBs make learning more interesting and exciting 4.71 

4. I think students behave better in lessons with IWBs 3.00 

5. I think IWBs make the teacher's drawings and diagrams easier to see 4.77 

6. I prefer lessons which are taught with an IWB 4.51 

7. IWBs makes it easy for the teacher to repeat, re-explain and summarize 4.63 

8. I would work harder if my teacher used the IWB more often 4.57 

9. I think teachers. lessons are more prepared and organized when they use an IWB 4.54 

10. We get to join in lessons more when my teacher uses an IWB 4.54 

11. I concentrate better in class when an interactive whiteboard is used 4.49 

12. I learn more when my teacher uses an IWB 4.83 

 

Table 2  

Percentages of the Experimental Group on the IWB Students Attitudes Scoring Questionnaire.  

 Percentage (%)  

Item SD D U A SA 

I like going out to the front to use the whiteboard 2.9 0 5.7 8.6 82.9 

It is easier to understand the work when my 

teacher uses an IWB 

 

2.9 0 0 20.0 77.1 

IWBs make learning more interesting and exciting 2.9 2.9 0 8.6 85.7 

I think students behave better in lessons with 

IWBs 

 

25.7 11.4 22.9 17.1 22.9 

I think IWBs make the teacher's drawings and 

diagrams easier to see 

 

2.9 0 0 11.4 85.7 

I prefer lessons which are taught with an IWB 8.6 0 0 14.3 77.1 

IWBs makes it easy for the teacher to repeat, re-

explain, and summarize 

5.7 0 0 14.3 80.0 
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I would work harder if my teacher used the IWB 

more often 

 

2.9 2.9 2.9 17.1 74.3 

I think teachers. lessons are more prepared and 

organized when they use an IWB 

 

5.7 0 5.7 11.4 77.1 

We get to join in lessons more when my teacher 

uses an IWB 

 

2.9 0 2.9 28.6 65.7 

I concentrate better in class when an interactive 

whiteboard is used 

 

2.9 0 11.4 17.1 68.6 

I learn more when my teacher uses an IWB 2.9 0 2.9 0 94.3 

Note. SD = Strongly Disagree, D = Disagree, U = Undecided, A= Agree, SA = Strongly Agree.  

 

Regarding the second research question, which aimed at examining the effect that the 

QOMO Interactive Whiteboard had on students’ achievement, the results of the Physics 

Evaluation Sheet were used. As shown in Table 3, the mean score of students in the experimental 

group was 6.84 while that of the control group was 3.81. A t-test for independent samples was 

carried out to test whether students in the experimental group differed significantly on the scores 

of the Physics Evaluation Sheet. Significant differences were found with t = 4.23 (p < .05). 

 

Table 3  

Mean Scores and Standard Deviations of the Control Group and Experimental Group on the 

Physics Evaluation Sheet.  

 Scores on the Physics Evaluation Sheet 

Group N M SD 

Control  33 3.81 2.72 

Experimental  35 6.84 3.13 

 

Discussion 

 

This section discusses the results of the study in light of the research literature regarding 

the use of interactive whiteboards in teaching and presents recommendations for further research 

as well as teaching implications.  

 

Students’ Attitudes towards the Use of the QOMO Interactive Whiteboard  

 

A positive attitude towards the use of the QOMO Interactive Whiteboard in grade 7 

physics was expected. This prediction was verified as evident in the results. Results yielded that 

students liked to go out to the front of the classroom in order to use the QOMO Interactive 

Whiteboard, worked harder (studied more), participated in lesson discussions and concentrated 

more. In addition, students understood the work explained, learned more and considered 

drawings and diagrams easier to see. Based on the obtained results, the QOMO Interactive 

Whiteboard can be seen as a positive tool that enhances the teaching learning process. The 
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results of the present study are consistent with those obtained by previous studies examining the 

use of interactive whiteboards in classrooms (e.g. Gregory, 2010; Kennewell,  2001; Kennewel, 

2004; DiGregorio & Sobel-Lojeski, 2010 ; Glover &Miller, 2001; Hall & Higgins, 2005; Saltan 

& Arslan, 2009; Smith et al., 2005 Wall el al., 2005). Moreover, results indicated that the use of 

the QOMO Interactive Whiteboard makes teacher lessons more prepared and organized. In 

addition, teachers can repeat, re-explain and summarize.   

 

Finally, students preferred lessons taught by QOMO Interactive Whiteboard to traditional 

blackboards and reported that learning as more interesting and exciting. Students built positive 

attitudes towards the usage of the QOMO Interactive Whiteboard in their classroom and this was 

expressed in terms of increased motivation and enthusiasm.  The results of the present study 

were consistent with those obtained by previous studies done by Cuthell (2006), DiGregorio and 

Sobel-Lojeski (2010), Levy (2002) and Wall, Higgins and Smith (2005).  

 

The QOMO Interactive Whiteboard and Achievement  

 

Using the Interactive Whiteboard was expected to result in improved students’ 

achievement. These expectations were based on the notion that interactive whiteboards promote 

higher order thinking and shift students’ focus from remembering the content to gaining a deeper 

understanding of the concepts being taught and support the shared cognition. Results showed that 

there were significant differences between the two groups. The experimental group which was 

exposed to the QOMO Interactive Whiteboard scored higher than those of the control group. 

Results of the present study were consistent with previous studies that examined the effect of the 

interactive whiteboard on students' achievement and showed higher achievement (e.g. Hennessy 

et al., 2007; Kent, 2006; Swan et al., 2008). 

 

Conclusion 

 

This study provided some insight into students’ attitudes towards the use of the QOMO 

Interactive Whiteboard in grade 7 physics and its effect on students’ achievement. The results of 

the study showed that the QOMO Interactive Whiteboard served as a useful tool in science 

classrooms. In addition, compared to traditional teaching methods, the use of the QOMO 

Interactive Whiteboard in grade 7 physics resulted in better student achievement since students 

were able to understand the material more. This might be attributed to the positive impact of the 

QOMO Interactive Whiteboard on students and teachers. The use of the interactive whiteboard 

also showed overall positive student attitudes whereby students were more motivated, interested 

and enthusiastic during the use of the QOMO Interactive Whiteboard. Students were also more 

willing to work hard and to participate and concentrate during class. Teachers, who are 

considered as second partners of the teaching- learning process, were also more prepared and 

organized when they used the QOMO Interactive Whiteboard. Moreover, teachers were able to 

repeat, re-explain and summarize since the QOMO Interactive Whiteboard software can record 

all the actions that took place during teaching.   
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APPENDIX I 

IWB Students Attitudes Scoring Questionnaire 

 

This instrument consists of 12 statements about the QOMO Interactive Whiteboard. Please 

express your opinion regarding each statement by checking one of the five items as follows: 

 5 ‘strongly agree’ 

 4 ‘agree’ 

 3 ‘undecided’ 

 2 ‘disagree’ 

 1 ‘strongly disagree’ 

 

There is no time limit. Please respond to all items. Thank you.  

 

 1 2 3 4 5 

1. I like going out to the front to use the whiteboard           

2. It is easier to understand the work when my teacher uses an IWB           

3. IWBs make learning more interesting and exciting           

4. I think students behave better in lessons with IWBs           

5. I think IWBs make the teacher’s drawings and diagrams easier to see           

6. I prefer lessons which are taught with an IWB      

7. IWBs makes it easy for the teacher to repeat, re-explain, and summarize      

8. I would work harder if my teacher used the IWB more often      

9. I think teachers. lessons are more prepared and organized when they use an 

IWB 
     

10. We get to join in lessons more when my teacher uses an IWB      

11. I concentrate better in class when an interactive whiteboard is used      

12. I learn more when my teacher uses an IWB      
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APPENDIX II 

Physics Evaluation Sheet 

Time: 30 min  

Answer the following questions:  

 

A. We plunge an empty bottle into a container, holding water, as shown in the below figure. 

 

 

 

 

 

 

 

 

 

 

Water does not enter into the bottle. We incline a little over the water surface; the bubbles appear 

and water enters into the flask. Explain why? 

 

 

B. The three flasks of the figure below are filled with the same quantity of nitrogen dioxide gas.  

 

 

 

 

 

 

 

 

 

 

1- What shape does the gas take in each of the flasks? 

2- What volume does the gas occupy in each of the flasks? 

3- What can you then conclude about the shape & the volume of the gas? 

 

C. True / False Questions  

1- Air is a gas ………………. 

2- Air has no mass …………………. 

3- A gas may occupy all the available volume …………………. 

4- Gases are not compressible …………………… 

5- Air has no definite volume …………………. 

6- Air is not a fluid ………………….. 
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D. Complete the following table:  

 

 Solid Liquid Gas 

Volume   

 

  

Shape  

 

  

Mass   

 

  

 

 

E. I am invisible, colorless, occupy all the empty space around me and have mass. What am I?  
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Preparing the Next Generation Science Students: Implications of Authentic Scientific 

Practices for Precollege Science Teaching and Learning 
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MATHEMATICS AND SCIENCE 

 

Inquiry-Stance toward One's Own Practice as an Essential Element of Good Teaching 
Marjorie Henningsen 

 

Introduction 

 

Using examples from real classrooms, we engaged with what it means to have an inquiry-

stance toward our own teaching practices, our students' learning, and the learning environment 

we create with them. We discussed various specific ways in which teachers might inquire into 

their own practice in mathematics and science. Research is a necessary and implicit part of the 

practice of all teachers, but perhaps we need to consider the value of making it a more explicit 

and systematic part of our planning, teaching and reflecting practices. 

Description of Session 

 

The session began with a discussion of the traditional definition of “action research” as 

being primarily problem-solving oriented. The question was raised whether there could be 

another perspective that focuses not on solving a specific problem of practice, but rather on 

gaining deeper understanding of a particular phenomenon in our practice.  

Next, “action research” was renamed and redefined in terms of having an inquiry stance 

toward one’s own practices. More specifically, different purposes of teacher inquiry were 

discussed including the following: 1) to solve a problem, 2) to effect change, 3) to guide change, 

4) to understand the nature of a phenomenon, 5) a way of thinking and a way of relating to others 

in solidarity in the act of trying to understand and 6) to establish and maintain a culture of 

uncertainty or the unknown in the learning environment. The latter three purposes are related to 

the idea of an inquiry stance toward practice. 

 I then spent significant time elaborating and emphasizing on the importance of 

uncertainty in any inquiry learning process. I also elaborated on the notion that in a classroom 

setting there are clear parallels between the role of the students and the role of the teacher in the 

inquiry process. Next, participants were engaged actively in analyzing a concrete example (a 

learning story) from preschool measurement. Participants did a gallery walk of student artifacts 

and were asked to generate their own inquiry questions about the example learning story as well 

as reflect on what mathematical ideas and processes students could have been learning or using 

in their inquiry in the example.   

Following some sharing out from the gallery walk activity and discussion about school 

curriculum, I ended the session with a discussion of the question of whether teacher practice-

based research is real research or not—i.e., to what extent it should be valued and in what ways it 

can be viewed as very powerful. 
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I shared the following final thoughts: 

• Taking an inquiry stance toward our own complex teaching practice is not only desirable; 

it’s a natural and essential element of being a good teacher. 

• Inquiry is a site for relating theory and practice, but it is not a one-way relation.  Through 

inquiry we move back and forth from theory to practice and back to theory again, 

continually refining both.  

• A commitment to an inquiry stance transforms our practice. It transforms learning 

environments, the profession and us. 
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Accreditation Process 

Jaimy Kajaji 
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Why Get Accredited?

The main aim of this evaluation program is 

to provide an opportunity to improve the 

quality of the education offered at the 

school through a rigorous process of self-

examination followed by an objective 

external appraisal by a team of peers.

Benchmarks of Evaluation

Each school is evaluated against two basic benchmarks, these 

being:

1. The School’s own Philosophy and Objectives and how 

successful the school is in meeting its own stated purposes.

2. The Standards for Accreditation which are designed to 

reflect the characteristics of a high quality educational 

experience.

The guiding principles of the accreditation program are that a 

school will be evaluated against The Standards for Accreditation 

but in terms of its own Philosophy and Objectives.
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The Initial Evaluation

The Head of a school wishing to enter the accreditation process for the 

first time should meet with key members of the school and together 

assess whether the school meets the prerequisites for the initial 

application or not. This evaluation should be made by discussing the 

school’s:

1.Philosophy and Objectives

2.Curriculum

3.Governance and Management

4.Staff

5.Student Support Services

6.Resources

7.Student and Community Life

and assessing to what extent these school sections meet with the 

Standards for Accreditation set by the accreditation organization.
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The Initial Application

The Head of a school receives a request to submit a brief 

amount of prior information to the accreditation 

organization. This information includes:

1. Name and address of the school

2. History of the school

3.Mission statement (including philosophy, motto, 

objectives)

4. Curriculum

5. Governance

6. Finance

Preparation for the Preliminary Visit

The head of a school is advised to involve a small number 

of key members of the school community (e.g. heads of 

sections, heads of departments, etc…) in the task of 

producing suitable information and comments for this 

form. 

As a preparation for the preliminary visit, the school is 

required to:

1. Submit various pieces of information, including:

• general school information

• student enrollment statistics by class, gender and 

nationality
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Preparation for the Preliminary Visit

2. Submit some documents

• SECTION A: PHILOSOPHY & OBJECTIVES

• Doc-A (i) A copy of the school’s current philosophy & 

objectives (may be entitled “ Mission & Aims”, “School 

Charter”, etc.).

• Doc-A (ii) A copy of the school’s admission policy and 

enrollment procedure, including details of screening 

processes.

• Doc-A (iii) A short description of the main characteristics of 

the community served by the school.

• SECTION B: CURRICULUM

• Doc-B (i)  A short descriptive summary of the school’s main 

curriculum, covering design, delivery, student assessment 

and review.

Preparation for the Preliminary Visit

• SECTION C: GOVERNANCE & MANAGEMENT

• Doc-C (i) A list of the members of the governing body showing 

names and occupations

• Doc-C (ii) A document such as by-laws showing how the board is 

organized and how it operates

• Doc-C (iii) names of persons responsible and titles + organizational 

chart

• SECTION D: STAFF

• Doc-D (i)  A list or chart showing how staff is organized into 

departments, divisions, etc. 

• Doc-D (ii) A copy of employment contract(s) in use, and any other 

school documents regulating employer/employee relations.

• Doc-D (iii) A copy of the salary structure.
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Preparation for the Preliminary Visit

• Doc-D (iv) A list of other benefits offered to personnel 

(housing, travel allowance, medical insurance, etc.).

• Doc-D (v) Full list and details of all academic and 

academic support staff (including current role in school, 

number of years of experience, and post-secondary 

qualifications and institutions).

• SECTION E: STUDENT SUPPORT SERVICES

• Doc-E (i) List of names and  summary roles of staff that 

make major contributions to the school’s health 

services.

• A description of support services (special needs, English 

as a second language, counseling, and health care. 

Preparation for the Preliminary Visit

• SECTION F: RESOURCES

• Doc-F (i) A brief description of school transport, food, residence, 

safety and security and cleaning services ( and any other 

auxiliary services if applicable)

• Doc-F (ii) A simple annotated plan of the school facilities

• Doc-F (iii) A brief description of the ICT services (for 

teaching /learning and administration) available at the school.

• Doc-F (iv) a brief description of the library/media center and its 

services

• SECTION G: STUDENT & COMMUNITY LIFE

• Doc-G (i) A list of the co-curricular activities on offer , with an 

indication of the approximate number of students participating
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Preparation for the Preliminary Visit

• Doc-G (ii) A copy of the regulations applying to student conduct, 

and the procedure to be followed in the case of breach of rules

• Doc-G (iii) A list of methods by which information is shared 

between parents, students, and the school   

• Doc-G (iv) A list of methods by which the school seeks opinions 

from parents and students

• Doc-G (v) A short description of any form of student 

government or representative council

• Doc-G (vi) A short description of any community service 

activities undertaken by students

• Doc-G (vii) A list of the practical ways in which the school 

promotes intercultural and international awareness among 

students.

Preparation for the Preliminary Visit

3. Submit frank comments on the school’s current position with 

respect to each and every standard for accreditation. A rating 

and a concise comment is required against each standard. 

Possible ratings are E (exceeds), M (meets) or D (does not meet).

• SECTION A: PHILOSOPHY & OBJECTIVES

Section A: STANDARD ONE

The school shall have a clear and effective written statement of 

its philosophy and objectives, appropriate for the students it 

serves.

School Rating and Concise Comment:  …
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Preparation for the Preliminary Visit

Section A: STANDARD TWO

The school’s philosophy and objectives shall be generally known, 

understood and accepted by the governing body, school management, staff, 

parents, and students.

School Rating and Concise Comment: …

• SECTION B: CURRICULUM

Section B: STANDARD ONE

The curriculum, in its content design, implementation, assessment and 

review, shall reflect the school’s philosophy, objectives and policies.

School Rating and Concise Comment: …

Section B: STANDARD TWO

The curriculum shall be comprehensively documented.

School Rating and Concise Comment: …

Preparation for the Preliminary Visit

• SECTION D: STAFF

Section D: STANDARD ONE

The school shall have management, teaching and support staff, 

sufficient in numbers and with the qualifications and 

competencies to carry out satisfactorily the school’s programs, 

services, and activities.

School Rating and Concise Comment:  …

Section D: STANDARD TWO

The school head shall ensure that there is a co-operative 

working relationship with all staff to facilitate proper utilization 

of their abilities

School Rating and Concise Comment:  …
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Preparation for the Preliminary Visit

• SECTION E: STUDENT SUPPORT SERVICES

Section E: STANDARD ONE

There shall be effective procedures for identifying the 

learning needs of students, both at admission and

thereafter.

School Rating and Concise Comment: …

Section E: STANDARD TWO

If children with learning or other disabilities or remedial 

needs are admitted, the school shall provide specific 

curricula and programs to meet those needs.

School Rating and Concise Comment: …

Preparation for the Preliminary Visit

• SECTION F: RESOURCES 

Section F: STANDARD ONE

The school shall provide or arrange for such services as are 

required in support of its program offerings, and shall ensure 

that these services with respect to food, security, transportation, 

cleaning, and others meet acceptable standards of safety and 

comfort.

School Rating and Concise Comment:  …

Section F: STANDARD TWO

Personnel employed to provide student services shall be 

adequate in number, have appropriate qualifications, and 

receive sufficient training to perform their functions effectively.

School Rating and Concise Comment:  …
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Preparation for the Preliminary Visit

Collection of the required information, comments 

and documents will:

•help orient the school towards the accreditation 

process.

•assist the preliminary visitors in planning the visit 

and assessing the readiness of the school for the 

next stages of the process.

•be very useful later as a foundation for the full 

self-study.

The Preliminary Visit

The preliminary visit is of extreme importance to

the whole of the accreditation process as the two

experienced evaluators/visitors clarify the various

aspects of the accreditation process and

ascertain the school’s readiness to undertake the

self-study.

The visitors should contact the head of school

well beforehand to agree on a schedule for the

visit.
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The Preliminary Visit

During the preliminary visit, the team will:

1. Hold a training workshop for the school to have a

group of people who understands the

expectations of the accreditation process.

2. Meet with representatives of school community

(administration, teachers, students, parents,

workers, etc…) to gather information about the

school’s operation and the extent to which it

meets the standards for accreditation.

The Preliminary Visit

3. Produce a report which will include:

• reference to the current position of the school with

regards to the standards for accreditation,

• proposal of a schedule of dates for the Self-Study and

Team Visit,

• suggestions as to the size and general composition of the

of the visiting team, and

• general concluding remarks and a recommendation (areas

of concern) with regard to candidate status.

After the report is reviewed by the accreditation organization, it

is sent with a letter which informs the school whether or not it

may proceed with the next step in the process.
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Preparation for the First Visit

Before entering the self-study phase, many 

schools endeavor to have one or more key staff 

members trained and selected for a visiting 

team to another school.

This evaluation experience can provide valuable 

insights into the purposes and procedures of the 

accreditation process which can be shared with 

the school staff.

The Self-Study Process
The self-study is the most important stage of the entire 

accreditation process and will normally take more than one 

academic year to complete.

The school should begin the self-study by administering the 

opinion surveys of its community: the governing body, staff,

students, parents, and alumni (optional).

It is important that a school creates or reviews its statement 

of philosophy and objectives which conveys the school’s 

fundamental beliefs about education, and what it seeks to 

accomplish for its students.
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The Steering Committee

A steering committee should be appointed well before the 

self-study to develop an overall plan and schedule of work.

The head of the school should select someone other than 

himself to be chair of the SSSC. The chair would best be a 

person from a middle management position who 

communicates well across all school sections.

The head, with the help of the SSSC chair, should build a 

self-study steering committee. Members should be drawn 

from various parts of the school and be good 

communicators and motivators.

The Steering Committee
The composition of the steering committee follows a basic structure: 

steering committee chair, a secretary, and a representative from each 

of the sections of the self-study, i.e.

• Section A-Philosophy and Objectives

• Section B-Curriculum, including

– Sub-sections reflecting the school’s identifiable divisions (i.e. 

horizontal)

– Sub-sections reflecting the school’s subject strands (vertical)

• Section C-Governance and Management

• Section D-Staff

• Section E-Student Support Services

• Section F-Resources

• Section G-Student and Community Life.
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The Steering Committee

The SSSC does not itself “do the self-study” 

but it does have to ensure that the self-study 

gets done.

The SSSC should choose chairs for the self-

study committees (facilitators) for part one 

and part two-A to G.

The Sections’ Committees

A successful self-study will depend in large 
measure on the broad involvement of the 
school community in the self-study 
process.

Teachers, support staff, board members, 
students and parents should sit on 
committees preparing section(s) of the 
self-study. 
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The Sections’ Committees

Some typical examples might be:

a- nurse on committee E-student support services.

b- student representatives on committee A-philosophy and 

objectives and committee G-student and community life.

c- board members on committee A-philosophy and objectives 

and committee C-governance and management.

Throughout the self-study process, it is vital for the school to 

encourage a climate of “constructive crit icism”. Individuals 

should be given the opportunity to praise what they consider to 

be the positive features of the school but also to point out (with 

proposed solutions) where they feel the school needs to 

improve.

Part One of the Self-Study
Part one of the self-study is the initial stage and should be 

completed early in the self-study process, before 

commencing part two. All self-study committees, and later 

all visiting team members, will need to use this material in 

their work. It is imperative, therefore, that this part is 

updated just prior to the team visit.

Duly completed part one documents in their entirety should 

be made available to all self-study committees carrying out 

the procedures described in part two of this guide. All part 

one documents must also be sent to all visiting team 

members six weeks in advance of their arrival on site.
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Part One of the Self-Study
The part one committee should assemble materials requested  

for the following sections:

1. School staff

2. Students currently on roll

3. Student nationalities

4. Graduates/school leavers

5. Student movement pattern-enrollment 

6. Student movement pattern-withdrawal

7. Student achievements 

8. The opinion survey (students, faculty/staff, governing 

body members and parents (options: alumni/ex-students)

Part One of the Self-Study

Furthermore, part one committee must add one 

to two typed page document for each survey 

explaining:

a.  The most significant findings of the survey

b. The implications

c. The actions taken or planned by the school 

as a consequence of the findings
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Part Two of the Self-Study

Section A committee (philosophy and objectives) should present an 

interim report to be made available to the other committees, in a similar 

way to the part one report.

Self-Study committees shall use these general guidelines to complete the 

self-study sections A-G:

Step 1: Collect and Review the Information

• The committees should collect or prepare the materials called for in 

each section of the guides.

• The number of section B reports should be equal to the number of the 

school’s identifiable divisions (horizontal: e.g. preschool, elementary, 

middle and high schools) and subject strands (vertical: e.g. math, 

science, etc.) 

Part Two of the Self-Study

• Some examples are:

1. Written curriculum guides for the school division or subject area 

2. A listing of teachers in the division or subject area including their 

grade level or subject assignment and qualifications (this 

information should be extracted from the whole staff list 

assembled in part one of the self-study).

Step 2: Write the Descriptive Profile

• The committees should provide a clear, accurate and complete 

descriptive profile, presenting only factual data.

• The committees shall review the school program with respect to the 

relevant sections to ensure consistency with the school’s statement of 

philosophy and objectives.
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Part Two of the Self-Study
SUBJECT AREA F ACT SHEET 

Complete the sections of this document that are relevant to the grade level s tr ucture of the school. 

         

Name of Subject Ar ea  Elementary Middle Secondar y  Elementary Middle Secondary 
      No. of Teachers (by division) 

           

Elementary Middle Secondar y  Elementary Middle Secondar y  Elementary Middle Secondary 
Fr equency of Clas s Meetings per  or 

Week (by Division) 
 

Average Length of  Classes in 
Minutes (by level) 

 
Date of Most Recent Update 

Curriculum Documents  

Elementary Middle Secondary 
TYPI CAL INSTRUCTIONAL PRACTICES 

Lis t typical teaching str ategies and include infor mation about leveling or grouping practices . 

   

Elementary Middle Secondary 
CORE INSTRUCTIONAL RESOURCES 

List cor e texts , kits , or other r esources by grade or course. 

   

 
Elementary Middle Secondary 

ASSESSMENT METHODS 
List, by gr ade or course, any standardized testing or depar tmental tes ts as well as examples of types of 

typical teacher prepared ass essments . 

   

Elementary Middle Secondary 
ASSESSMENT USE 

List examples  of ways in which the results of as sess ment are analyzed and us ed. 

   

 
Elementary Middle Secondary 
SUBJECT-RELATED, CO-CURRI CULAR, OR EXTRA-CURRICULAR OPPORTUNITIES 

List any clubs, competitions /contes ts, teams, etc. Include activities that utilize the divers ity of the s taf f and 
s tudents and the cultur e of the host country. 

   

Elementary Middle Secondary 

UNIQUE LEARNI NG AREA FEATURES 
Note any subject-specific aspects of the program s uch as  s pecialized facilities, labs, equipment, etc. 

   

Part Two of the Self-Study

Step 3: Rate the School Against Indicators and Standards for Accreditation

• The committees shall evaluate the school’s practices in terms of each indicator.

• Some examples are:

 S e ct io n  B : I N D I C A T O R S  R E LA T E D  T O  S T A N D A R D  O N E 
R at i n g  

W ,  P  o r N  

1 a  
C ur r i cu l um  d e s ig n  an d  de li v er y  ar e c o nsi st en t w i th  th e  s ch o o l’ s  p hi lo so p h y,  o bj ec ti v es,  an d  
p o li ci es .  

 

1 b  

T h e  c ur r i cu lu m  r ef l ect s  s ch o o l po l ic ie s o n :   
i . a dm is si o n s a nd  pl a ce m en t   

i i. s t ud e n t a s se ss m e n t  
i ii . s t ud e n t r e co r d s  
i v.  r ep o r ts  o n  s t ud e nt  a ch i ev em en t   

 
 

Sec tion B: STAN DARD ONE  
Rati ng  

E,  M  or D 

T he c urr ic ulu m, i n i ts content,  desi gn, i mpl e me ntation, asse ssme nt and re v ie w, sha l l r efl ec t the  
sc hool ’s phi losophy,  objec tives  and pol ic ie s.  

 

 Se ction B : INDICAT ORS RE LAT E D T O ST ANDARD T WO  R ati ng  
W,  P or N 

2a  Wri tt en c urric ul um m aterial s indi ca te  the scope and se que nce  for e ac h course/ grade.   

2b 
Wri tt en curric ulum m at eri al s speci fy expec te d l ea rning out come s in  t erms of what  s tudent s

shoul d know, understand  a nd be  a ble  t o do .   

2c  Wri tt en c urric ul um m aterial s incl ude  re fe rence s to the methodo logi es tha t are used.  

2d Wri tt en c urric ul um m aterial s incl ude  i nforma ti on abou t te ac h ing ma teria ls  a nd  re sourc es .  
2e  Wri tt en c urric ul um m aterial s indi ca te  a sse ssme n ts to  be  use d to me asure stude nt  progre ss.   
2f Wri tt en c urric ul um m aterial s incl ude  refe rence s t o l inks wit hi n a nd ac ros s dis cipl ine s.  

 

Sec tion B: STAN DARD T WO  
Rati ng  

E,  M  or D 

T he cur ricul um  shal l be comp re hensivel y docum e nte d.  
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Part Two of the Self-Study

Step 4: Write the Statement of Conclusions

The committees should briefly summarize their main conclusions with 
respect to:

a. principal strengths in the area

b. principal factors needing attention

c. draft plans or proposals for improvement

Step 5: Assemble, Sign and Submit the Self-Study Report to the 
Steering Committee

Each member of the self-study committee must sign their name and 
position to testify to their involvement in the committee’s ratings and 
conclusions. No person may be solely responsible for any aspect of the 
committee’s work.

Part Three of the Self-Study

Part three is the final stage of the self-study 

process, where the steering committee 

reviews the work of the other self-study 

committees and present a summary of their 

findings and their detailed strategic plans of 

improvement, focusing on the quality of 

students’ learning and/or well-being.
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Scheduling the Team Visit

The accreditation organization normally schedule 

team visits either in March/April or 

October/November to avoid opening or closing 

school activities.

The school must bear in mind that the entire self 

study document must be in the possession of the 

accreditation organization , the visiting team chair 

and the co-chair at least eight weeks before the 

visit.

The Accreditation Team Final Visit

Following the completion of the self-study, the 

school is visited by a Team of qualified 

administrators and teachers drawn from other 

schools.

The visit extends through a week of on-site 

observation and discussion, with team members 

spending time observing classes, examining 

teaching/learning materials, inspecting the facilities 

and talking with staff, board members, students and 

other representatives of the school community.
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The Accreditation Team Final Visit

By the end of its visit, the visiting team must make an 

overall judgment as to how well the school is doing in 

terms of its own philosophy and objectives as well as 

the accreditation organization standards for 

accreditation.

The visiting team should reach a consensus with regard 

to the school’s accreditation status. this overall 

recommendation, along with the visiting team report, 

will be sent directly to the accreditation organization 

(and NOT to the school) within a week of the 

conclusion of the team visit.

The Accreditation Team Final Visit

The visiting team report will cover:

• all aspects of the school’s operations

• a set of commendations which will highlight for the 

school and the accreditation organization any 

principal strengths that significantly enhance the 

school’s operations

• a set of recommendations which will highlight for the 

school and the accreditation organization any 

principal factors in need of strengthening.
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SLIDE 44 

Decision of Accreditation

The accreditation organization advisors analyze the 

visiting team report and send their 

recommendations to the accreditation organization 

board of trustees.

The accreditation organization board of trustees 

carefully considers the advisors’ recommendations 

as well as the recommendations from the visiting 

team.

Decision of Accreditation

Once the accreditation organization board has taken the 

required time (generally one to two months) necessary to 

consider the team report and its overall recommendation in 

depth, the board takes the decision with regard to the school’s 

accreditation status.

The school will be encouraged to share the contents of the 

visiting team report in its entirety with the school community

after it has been reviewed by the accreditation organization, 

as well as any recommendations made in letters from the 

accreditation organization as the accrediting agency.
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Subsequent Procedures

Once the school merits accreditation, it should be 

continually working for self-improvement. Thus, a 

series of steps have to be taken following the team 

visit, including:

1. studying the visiting team report.

2. addressing all the visiting team recommendations  

(as well as those in its own self-study report), 

develop plans for improvement, and initiate 

concrete steps towards their realization.

Subsequent Procedures

These form the basis for the first progress report to 

be submitted about one year after receipt of the 

accreditation decision.

The school will again be required to report on 

progress and submit future plans at the five year 

stage, after which it will host a five year visit by one 

or two members from the accreditation 

organization representatives.
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