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Introduction 

In Lebanon, there has been great progress in reaching increased enrollment in schools, 

especially in primary education. It is worth noting that, in the academic year 2015-2016, 

enrollment in public education increased 11 000 students than the previous year.  The Center of 

Education for Research and Development in Lebanon (CRDP) and the General Directorate of 

Education are assiduous in delivering quality education services and learning environments 

throughout the continuum of formal or non-formal schooling pathways to ensure meaningful and 

grade-appropriate learning for children and youth. In this sense, interventions are continuously 

designed to meet this goal. (United Nations, 2017) 

The S2R2 program will help expand access to schools for all children in Lebanon, with an 

increased focus on improving the quality and inclusiveness of the teaching and learning 

environment, and on strengthening the national education system, its policies, planning, and 

monitoring capacities. S2R2 strongly focuses on the quality of education. MEHE is committed to 

improving the curriculum, as well as the quality of teaching, the learning environment, and 

learning materials. MEHE’s initiatives will include formative assessments at schools; student 

support program; the provision of psychosocial and academic counselors to give teachers and 

schools guidance on performance (World bank, 2016). CRDP, under the tutelage of the Minister 

of Education, is responsible for informing and supporting improvements in education quality 

through, among other tasks, conducting educational research and national educational statistics, 

reforming the national curriculum, strategic planning nationwide, and providing in-service training 

to education staff. 

MEHE is committed to reforms that will develop a modern, effective and coherent school 

system in Lebanon and CRDP is working on a new curriculum framework. A key part of these 

reforms is introducing a National Student Learning Assessment Framework (NSLAF). The 

NSLAF sets out a plan to provide a coherent framework of assessment of students in Lebanon 

(CRDP, 2020) one of the main parts of the NSLAF targeted the formative assessment and its 

important role in education. 

The formative assessment framework has been developed by CRDP under the 4th 

component of the S2R2 program, based on this framework, Mathematics, and Arabic digital 
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sample lessons were authored and designed to inform teachers' instructions and support them in 

scaffolding students according to their performance. 

CRDP has recommended the implementation of the formative assessment process to test 

the effect of using formative assessment strategies on the achievement of grade 3 students in 

Mathematics and Arabic. 

  



7 
 

Literature Review 

Historical Background 

Formative assessment was first referred to as formative evaluation by Scriven in 1967. He 

was the first to distinguish between formative and summative evaluation. Although he was in favor 

of summative evaluation, he insisted on the role of both evaluations in curriculum development 

(Roos & Hamilton, 2004).  

Bloom suggested the distinction between evaluation and assessment by outlining a specific 

instructional strategy that makes use of feedback and corrective procedures to reach what he named 

as “mastery learning”. He insisted on the idea that feedback alone does not play a major role in 

improving students’ learning if it was not associated with convenient correctives that take into 

consideration individual differences among students (Guskey, 2003). 

Scriven considered summative evaluation as an assessment of whether the object being 

evaluated met the stated goals. Bloom elaborated on Scriven’s definition by highlighting the role 

of summative evaluation in raising judgments about learning and individual students at the end of 

a course or a program.  This definition, however, was contrasted by the role of formative evaluation 

in which Bloom emphasized the systematic process of curriculum construction, teaching and 

learning (Cizek, 2010) 

New characteristics were added to formative assessment through its development. The 

most important of these characteristics is the abolishment of grades and other accountability 

consequences, concentration on strengths and weaknesses and areas of improvement which help 

teachers in instructional planning. Other characteristics stress the idea that formative assessment 

is student centered. Large scale application of formative assessment is also not recommended due 

to the difficulty of detecting individual strengths and weaknesses. It was also referred to as a 

synonym for feedback which is connected to instructional consequences taking into consideration 

individual differences (William, 2010). 

According to Black and William (2009), assessment is formative when evidence about 

student achievement is elicited, interpreted and used by teachers, students or peers to make 

decisions about next steps in instruction that would be better than decisions made if formative 
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assessment was not used. It should be carefully designed to check whether what has been taught 

has been learned. This is done through constant readings about where students are. Thus, they 

emphasized three keys for instructional processes: establishing where the students are in their 

learning, establishing where they are going and establishing what needs to be done to get them 

there.  

Formative assessment was also named “Assessment for learning” which occurs throughout 

the learning process. It is interactive, with teachers aligning instruction, identifying particular 

learning needs of students or groups selecting and adapting materials and resources, creating 

differentiated teaching strategies and learning opportunities for helping individual students move 

forward in their learning, providing immediate feedback and direction to students and most of all 

enhancing motivation and commitment (Earl, Rethinking Classroom Assessment with Purpose in 

Mind, 2006). 

Summative and Formative Assessments 

In this section, a review of assessments in several countries will be presented. The 

country’s perception of formative assessments and practices are highlighted. 

Summative Assessment 

Summative assessment is a method of evaluation used to test how well a student has 

performed over time and at variety of tasks. It is usually done at the end of a unit or grading 

period. The results are expressed symbolically as marks or letter grades. Feedback from 

summative assessment is communicated with students and their parents in the form of grades with 

little direction for improvement. It does not specify the gaps in a particular objective but rather 

achievement as a whole (Earl, 2003). 

Educators generally rely on two forms of summative assessment: teacher constructed and 

standardized. Teacher-constructed assessment is the most common form of assessment found in 

classrooms. Teachers cannot refer to standardized assessments all the time. They need to create 

their own assessments relevant to the learning goals and to the content under study. Summative 

assessments can provide objective data for appraising student performance, but it is vulnerable to 

bias. Standardized assessment is designed to overcome many of the biases that can taint teacher-

constructed tools, but this form of assessment has its own limitations. Both types of summative 
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assessment have a place in an effective education system, but for maximum positive effects they 

should be employed to meet the needs for which they were designed. 

Many countries in the world implemented educational reforms in assessment. The outcomes of 

these assessment reforms were focused on summative evaluation, issues of accountability and the 

readiness of the teachers for the change necessitated by the assessment reforms. The dominating 

general belief is that summative tests are the best vehicle to raise students’ performance. However, 

there was another point of view focusing on teacher quality and their capacity to use assessment 

as central to learning since it is the most effective way to improve students’ performance (Berry, 

2011). 

Formative Assessment in western Countries 

Black and William, two British professors based their research on formative assessment.  

They incorporated a wide variety of studies related to the use of assessment to improve teaching 

and learning ranging from studies of mastery learning to those involving teachers’ classroom 

assessment practices and use of feedback, and student engagement in self-assessment. The 

researchers concluded that formative assessment had an effect size of between .4 and .7 on 

standardized tests, making it demonstrably one of the most effective educational interventions in 

practice, particularly for low achieving students. They argued that the feedback to close the gap 

between where students were and a given benchmark or goal was the critical feature of 

formative assessment and posed social context and student empowerment as key considerations in 

the formative assessment process. The Black and Wiliam analysis echoed key elements that are 

essential to the formative assessment process. The elements are clear learning goals, information 

about the present state of the student and action to close to gap between the student’s present state 

and the learning goals (Black & Wiliam, 2006). 

New Zealand schools stressed the importance of professional development for teachers in 

the progression of evidence-based learning. A coordinator should observe the classes and provide 

teachers with feedback on improving classroom assessment. The curriculum reform included the 

importance of assessment practices which should identify students who are not achieving or are at 

risk of not achieving, or have special needs. In this sense, they are stressing the need for formative 

assessment that respects students' knowledge and ability to learn in which they feel safe, free and 



10 
 

responsible for their own learning. Parents as well as students are involved in the process of 

formative assessment.  (ERO, 2018) 

 The formative assessment project was implemented in two phases in UK schools. This 

project entitled as Aifl project “Assessment is for learning” was guided by Vygotsky’s theory of 

proximal development. They aimed at implementing Afl/ Aal classroom that is the assessment for 

learning and assessment as learning classroom. They referred to four architectural principles in 

their curriculum design: 1. coherence; 2. progression; 3. relevance; 4. engagement/motivation and 

personalization/choice. Coherence refers to the alignment between the intended, implemented and 

attained curriculum. Progression takes into account depth and breadth of the curriculum, while 

relevance considers the validity and reliability of the learning tasks with an emphasis on higher 

order learning. The principle of engagement and motivation is contiguous to personalization and 

choice and they are essential to the architecture of the curriculum. Assessment should reflect these 

differences by giving each child increasing opportunities for exercising responsible personal 

choice (Clark, 2010). 

Formative Assessment in Arab Countries 

The Arab Countries have had their experiences in formative assessment. These varied from 

one country to another based on the approaches adopted, the personality of the teacher and the 

student, the administrative approach, the disciplines concerned, the gained experiences, the 

educational system as well as the generalities and specificities associated with it. Nevertheless, the 

Arab countries were affected by the development and evaluation policy of different western 

countries which made them tackle the formative assessment concept otherwise. 

In the curricula developed in Syria, the Ministry of Education emphasized the importance 

of evaluation in raising the level of the students’ skills in Arabic language, and emphasized in the 

description of the curriculum in the third grade linking evaluations with the skills of thinking based 

on expectations and predictions, research and inquiry, problem solving, decision-making, 

explanations, observations, classifications, comparisons, interpretations, organizing  information, 

application, ranking, while  taking into account the individual differences  among students. 

 In Egypt, the Ministry of Education worked on a project called the "National Standards for 

Instruction " in 2003 and another project for developing quality of education and assessment in 

Egypt in 2009. What characterized the two Egyptian experiences was the need to build formative 
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assessment on a democratic basis; based on the freedom of thought of both the teacher and the 

student, along with all the parties involved. Their feelings should be respected as they are an 

integral part of their humanity, and this is called the humanitarian aspect of assessment (Ibrahim, 

2000). 

In the last decades in Algeria, significant deficits have been observed in relation to the 

modern evaluation principles approach to the curriculum. One of the failures of the expected 

results in the training on assessment is the teacher failure to take into account the tools of this kind 

of assessment, such as exercises and activities. This is documented in studies conducted by the 

Ministry of National Education (Algerian Ministry of Education, 2009). Through repeated trials 

and focused studies, curricula have been improved to fit the recommendations and fill the gaps, 

based on account the motives that influence the behavioral drivers, the environmental motives, and 

the psychological aspects of the needs (Hani, 1999).  

In Bahrain, the Ministry of Education linked assessment to the concept of remedial of learning and 

emphasized its importance. The ministry also commenced its focus on digital empowerment, 

which has led the teacher to move from the traditional methods of formative assessment to the 

modern approaches, which together with the components of the advanced vision of education 

digitization, have been an added value for improving learning (Al-Barsan, 2015). 

In Qatar, it was based on the Education Authority of the Supreme Council of Education 

experience in 2016.   The project aim was to link formative assessment with cognitive thinking 

skills and even beyond along four phases: motivation, modeling and guidance based on 

observation coupled with self-experience, capacity development and empowering cognitive 

processes  (Supreme Council of Education, 2016). 

However, some weaknesses were identified during its application. Accordingly, an 

evaluation of appropriate factors was used to align this type of evaluation with the curriculum. 

Examples include: Focusing on teachers' practice, increasing the time allotted for the lessons, 

breaking down obstacles regarding teachers’ objectivity while using formative assessment, and 

reducing content (Khalifa, 2018). The adopted development criteria were based on the 

shortcomings listed during traditional practices, most notably: the ineffectiveness of the training 

courses provided to teachers in relation to their assessment practices, the inadequate approach of 

assessment practices relative to the varying experience of teachers (Shamerraany, 2017). In spite 

of implementing the project adopting the McGraw Hill series based on the idea of a targeted 
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comprehensive assessment between 2006 and 2016, and conducting formative assessment as one 

of the five fundamentals to success   namely: revising conceptual maps according to past 

experiences, developing a profound balanced content, remedial and variety of instruction, and 

professional development, the required qualitative shift was not achieved. That was due to the 

prevailing traditional stereotype assessments, the dominance of memorization and cramming, and 

neglecting the rest of the components of the educational context that continued to control the 

evaluation system in the country (Bakheet, 2017). 

  Considering the standards of the Abu Dhabi education board, it is noticed that it lacks the 

implemented teaching content that considers the standards, except for the booklets of grade 6 units 

2 and 3. The weaknesses revolve around the absence of united standards for evaluation, the 

imbalance between the linguistic and cognitive skills, and the absence of accuracy in evaluation. 

For that reason, the recommendation was to treat the gaps by spreading awareness on the 

importance of formative assessment and its psychological effects on teachers, students and parents 

(Kazem, 2007), in addition to continuous training and balancing the formative assessment to the 

learning outcomes (Mouhammad, 2016). Building upon that, UAE was able to develop a document 

in 2011 that later lead to the change of curriculum in 2016-2017 in which the standards in the 

teaching content were met (MEHE, 2016). 

New curriculum practices encourage a more ‘balanced’ approach to student assessments 

whereby 30% to 70% of assessments should be formative (depending on the subject and grade). 

The country’s vision also promises to further reinforce formative practices, by highlighting the 

central role of feedback in developing student autonomy as self-monitoring. Moreover, teachers 

in the UAE are increasingly aware of the importance of formative approaches for student learning 

and development and many are introducing them in their classrooms. However, there is still a need 

for stronger support to teachers and schools to introduce an effective and balanced assessment 

culture in the UAE (OECD, Teaching in the United Arab Emirates: Ten Lessons from TALIS, 

2020). 

Similarly, regarding Iraq and Kurdistan region, formative assessment did not achieve its 

desired goals due to the interest in the theoretical side at the expense of the practical side - in 

addition to the influence of external factors - and this is why the role of the teacher was emphasized, 

working on teacher professional development, and enhancing educational qualifications 
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(UNESCO, Iraq Office, 2013). Several studies involving experimental designs showed the 

importance of formative assessment (Atiya and Aboud, 2007). 

As for the case of Jordan, it is noticed that formative assessment has been associated with 

cognitive, emotional and psychological growth which is necessary while supporting students to 

adapt to their natural and social environment (Khatayba, 19997). With more focus in later studies, 

formative assessment was linked to the psychological and emotional dimensions (Al-Samir, 1994), 

and the social dimension (Hamida, 2000)), as well as a balance in the distribution of goals from 

one class to another (Ashour, 1990), in addition to improving questioning standards to fit the 

standards (Khowayla, 1990). Recent studies have suggested linking evaluation to real life 

situations (Jordanian Ministry of Education, 2014). 

Despite this striking disparity between a country and the other, there is consensus among 

many Western and Arab countries regarding the importance of formative assessment in reforming 

evaluation programs whether from the western point of view recommended by the Assessment 

Reform Group (ARG) in the UK or from the Arab point of view recommended by the Gulf 

countries pertaining to reevaluating the assessment programs, especially formative assessment, 

and activating its role in the teaching and learning experience. There should be an agreement on a 

frame of reference on the policies and practices of formative assessment regarding the aspirations 

sought in the 2030 educational program which is a model by itself (ABEGS, 2017). It is necessary 

to benefit from the latter model using the 21st century skills, and the ongoing developments in the 

light of the recommendations of Arab and Western conferences and seminars, and in accordance 

with the adopted disciplines themselves as well as the Arab’s actual context. 

Assessment in Lebanon 

In Lebanon, summative assessment is dominating. Osta (2007) elaborated on the high-

stakes Lebanese national exams. They are considered highly important since they are used to 

evaluate students, teachers and school achievements. In addition, results from national exams are 

used to promote students from one cycle to another or for their graduation from schools. 

The 1997 curriculum required tools of evaluation that are compatible with its principles 

and methods of teaching. The traditional summative form of testing that permeated the old 

curriculum would not be fair to the students following the new curriculum in their studies. 
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Fortunately, the field of evaluation has witnessed a major shift from strict testing tools and 

procedures to a more humanistic approach. 

The Lebanese curricula in 1997 called for facilitated promotion from 

one class to another in grades one to three. The main implication of this decision is that control 

over the collection and interpretation of assessment information has shifted from centralized 

authority towards the classrooms where assessment occurs on a regular basis (Shaaban, 2000). 

Formative assessments were not tackled exhaustively in Lebanon. However, there were some 

attempts to implement them through various projects. The assessment guide that emerged in 2000 

made a shift in evaluation from grades to indicators that may diagnose the students’ weaknesses 

and misconceptions in certain areas. That is why evaluation was dependent on competencies that 

were classified among domains which provide information on the area of difficulty that the student 

is facing. The grades were distributed among domains. Each domain called for competencies. The 

indicators are evaluated by grades. 

Mathematics in cycle one, for example, focused on three domains for students’ evaluation 

which are numbers, operations, measurement and geometry and problem solving (CRDP, 2000).  

A framework of summative assessment was initially established in 2000 under the decision 

 which specified the types of assessments during the school year and at the end of the   2000/م/666

school year for each of the four cycles of education at the school level in Lebanon. It also tackles 

the success criteria in those cycles. 

As the decision states, students undergo a continuous assessment all through the year 

deliberated in weekly exams and recitations in addition to three main trimestral tests. 

Taking into consideration the first cycle which is our area of interest in this project, the letters A, 

B, C, D, E, F و(- ه-د-ج- ب-) أ  were used as six level indicators for evaluation.  

Table 1 below shows the description of every letter as translated from Arabic 

 

Table 1: indicators for evaluation 

Symbol Symbol 

value 

 

A 5 
Competency attained in several situations 

B 4 
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C 3 Competency attained in particular limited situations with difficulty of 

applying it in other situations D 2 

E 1 Competency partially attained 

F 0 Competency not attained 

 

The average for each competency per semester is calculated by using the value for each 

symbol. The student is promoted to the subsequent class if he or she gets an average letter symbol 

E "هـ"or above. The student who gets an average of F "و"is the only one who fails. Remedial 

programs should begin with those who got C  "ج" or below.   

  An amendment for the decision    2001/م/was issued with a decision number 940  2000/م/666  

which reconsidered the three trimestral tests and changed them to two semestrial tests only 

occurring in February and June of each year. Another amendment was issued in 2010 with a 

decision number 688/2010/م  which considered a passing grade equal or greater than the average 

equivalent to the letter D "د" on condition that they got an average “D” in languages and 

mathematics. 

It is clear from the above that grades dominated assessment through all the grades and cycles in 

Lebanon. 

An attempt for formative assessment was initiated through the EGRA project in 

collaboration with Qitabi, which was concerned in students’ reading abilities in Arabic. The aim 

of the project was escalating interventions to support students who are having difficulty in reading. 

Accordingly, teachers were trained to plan their lessons in order to accommodate students at 

different reading levels (CRDP, 2015). 

The performance of students in summative assessment compared to what extent the discussed 

elements of formative assessment are accomplished. 

Formative assessment is yet to formally be part of the Lebanese curriculum framework 
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Roles of Formative Assessment 

According to Elwood (2006) formative assessment was not widely used as a teacher 

development program or as part of a large-scale assessment initiative. However, it was more 

common to find that individual teachers employed formative assessment practices. Elwood 

claimed that formative assessments were the best resource for educational intervention. Formative 

assessment creates greater equity of student outcomes, helps students understand their own 

learning through self and peer assessments. 

Fostering motivation and self-regulation are important outcomes of formative assessment and 

require consideration of the sociocultural context in which assessment and learning are conducted. 

One leading edge in this arena is Carol Dweck’s conception of mindsets, based on her decades of 

research on motivation. The theory explains how students think about themselves and their 

abilities—their mindsets—as much as their ability and talent—are critical to their success. 

Students’ mindsets reflect their views of themselves as students, and particularly their theories of 

the nature of intelligence, and exist on a continuum. (Dweck & Legget, 2000). 

Organization for Economic Cooperation and Development (OECD, Creating Effective 

Teaching and Learning Environments: Results from Talis, 2009) issued six key elements that are 

essential in implementation of formative assessment. The key elements are: 

Establishment of a classroom culture that encourages interaction and the use of assessment tools. 

Establishment of learning goals, and tracking of individual student progress toward those goals. 

Use of varied instruction methods to meet diverse student needs. 

1. Use of varied approaches to assessing student understanding. 

2. Feedback on student performance and adaptation of instruction to meet identified needs. 

3. Active involvement of students in the learning process. 

Models of Formative Assessments 

Black Wiliam Model 

Assessments are formative only if they in some way shape the learning of the student or 

students. In order to accomplish this, the information that the teacher gains during any kind of 

assessment sequence needs to be interpreted and somehow used to change what might have 
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normally been done in the absence of such information (William, 2006). Black and Wiliam and 

colleagues report four main categories of classroom practice that are essential to rich formative 

assessment: questioning, feedback given to students, peer and self-assessment and use of 

summative assessments in a formative manner ( Black et. Al.)  

Torrance and Pryor Model  

This model is grounded in socio-constructivist theory where the teachers are responsible 

of knowing the zone of proximal development of their students in order to organize the convenient 

scaffolding. Four aspects of formative assessment were emphasized in this model. First, task 

criteria are communicated to students through conversation. Second, careful questioning strategies 

should be designed to enhance metacognitive skills. Observation is a third factor in which the 

teacher gathers information about students and the fourth aspect is feedback to students which can 

be exploited for scaffolding (Torrance and Pryor, 2001) 

Cowie and Bell Model   

This model underlines the idea that formative assessment is only formative if it leads to 

action on the part of the teacher to enhance student learning in some way. The model distinguished 

between two types of formative assessments, planned and interactive. In the planned type, the 

teacher should have the initiative to adapt the instructional tasks to fit the students’ needs. Three 

stages are included in the planned type: eliciting students’ responses, reflecting on the tasks and 

then performing actions. In the interactive type, the teacher should know the students’ 

misconceptions and take consequent measures. This type is convenient for technology designed 

lessons in which the teacher need not to be present in person all the time 

Ruiz-Primo and Furtak model 

This model of formative assessment focuses on the application of ESRU cycles (Elicit 

question, Student response, Recognition by teacher of students’ needs and Use of information) . 

This cycle is mainly applied in informal formative assessment. It needs direct feedback from the 

teacher. In this sense, the teacher may be involved in more than one cycle in the same session. 
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Quality of questioning 

Prior studies have examined the degree of teacher questioning and the level of questioning. 

Question types identified included: literal questions, which are similar to Bloom’s Knowledge 

level and require recall of facts and meaning; interpretive questions, which are similar to Blooms 

Comprehension level and ask students  to add to an interpretation or explanation; problem 

situation, which necessitates students to apply knowledge to a new situation and could be 

considered similar to Bloom’s application or analysis level; and affective questions, which include 

all cases of students being asked to consider their own values, interests, beliefs, or attitudes. While 

40% of the class time was found to be spent in teacher-directed questioning, the majority of these 

questions were at the literal recall level rather than higher order thinking such as interpretation and 

application, or in reflective questioning addressing the affective domain (Seker & Komur, 2008) 

Classroom questioning, originally, had a typical sequence: —teacher initiation, student response 

and feedback (IRF). But, recent research stressed the need to go beyond the standard IRF. First, 

the questions posed should be critical to the development of students’ understanding. Second, the 

responses elicited should represent student thinking to facilitate teachers’ subsequent decision 

making. Third, the follow-up actions teachers take should be meaningful interventions which move 

students towards their learning goals (Milawati, 2017).  

Classroom questioning is important to help diagnose students’ understanding in formative 

assessment White & Gunstone (1992) Classroom questioning plays the major role in formative 

assessment. Both teachers’ and students’ questions are as important in the learning process.  

Teachers’ Questions 

Elstgeet (2001) distinguished between productive and unproductive teacher questions. The latter 

asks directly about facts or reasons where there are clearly right answers. The former are more 

useful in helping the children's investigation and thinking, thus encouraging inquiry. There are 

several types of questions in elementary classes as illustrated in Table 2. 
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Table 2: Types of Classroom Questions 

Type of 

Questions 
Definition and Function Example Impact 

Open questions  Open-ended questions are 

framed in such a way that a 

variety of responses or 

approaches are possible.  Math 

questions are designed to 

uncover student understanding 

and misunderstandings. The 

responses are used to inform 

instruction rather than to make 

evaluative decision. (Small, 

2009) 

The product of two whole 

numbers is 96 and their 

sum is less than 30. What 

are the possibilities for the 

two numbers? 

They give access to 

children to explore and 

solidify mathematical 

concepts. 

They help in constructing 

students’ knowledge and 

motivating them to 

answer without the fear of 

providing correct answers 

 

Closed 

questions  

 

Closed questions when it 

suggests that there is one right 

answer.  

The product of two whole 

numbers is 96 and their 

sum is less than 30. What 

are the two numbers? 

May discourage the 

students from answering 

because they are afraid of 

providing incorrect 

responses. 

Person centered 

questions  

 Person-centered questions 

when  the teacher asks the 

children to provide their own 

ideas, with no suggestions that 

there is a right answer, so all 

the children are encouraged to 

answer the questions. 

▪ What do you think 

about the same of numbers 

knowing that they have the 

same product? 

 

Motivate students to 

answer without the fear of 

providing incorrect 

responses and just 

expressing their ideas. 

They also inform the 

teacher about the process 

skills used by the student 

and give deeper 

understanding of how the 

student observes the issue 

and investigates about it 
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Subject centered 

questions   

 Subject centered questions 

when the teacher asks students 

directly to provide the answer, 

and does not rise questions in 

the children's mind or arouses 

the spirit of inquiry in him/her. 

What is the product of two 

numbers whose sum is 10? 

 

 

These questions do not 

lead to children expressing 

their ideas freely or give 

space to inquiry. 

Discourage the students to 

answer because they are 

afraid of providing 

incorrect responses.  

Pace productive 

teacher 

questions. 

 

Attention-focusing questions are 

asked if the students' 

observation is superficial and 

attention fleeting. 

▪ Have you noticed the 

product of two numbers 

having a constant sum? 

 

Help the children's 

investigation and thinking, 

thus encouraging inquiry 

and engagement. 

Comparison Questions explore 

similarities and differences 

between two or more items. The 

process has three parts: 

Choosing appropriate 

characteristics for comparison, 

identifying similarities and 

differences among items, using 

the characteristics, and 

developing conclusions from the 

comparison.  

▪ Compare two numbers 

when their product is 

maximum and their sum is 

constant. 

Measuring and counting 

questions take observation into 

the quantitative sphere. 

Estimate the distance from 

school to your house. 

Action questions  lead to 

investigations. 

Find two numbers, both 

greater than 3, whose 

product is 36. 
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Problem-posing questions 

whereby students have to use 

experience or use all what they 

know about the problem in order 

to solve it. Also, they will apply 

their findings in order to show 

how they have solved the 

problem. 

There are tricycles and 

bicycles on the road. They 

are 25 altogether. How 

many possible tricycles 

and bicycles could there 

be? Give 4 possibilities. 

These are a challenge for 

the students by motivating 

them and mobilizing their 

curiosity to solve a 

problem. 

 

Questioning in formative assessment may be seen through another angle in which the 

students’ affective and cognitive abilities are stimulated as presented in Table 3. 

 

Table 3:Questions targeting Students’ Affective and Cognitive Abilities 

Type Example Impact 

Questions to 

initiate 

investigation of 

children's ideas 

- Which way (e.g., picture, model, 

number, sentence) best shows what 

you know about multiplication? 

-  What evidence would you need to 

show that your idea works? 

- What could you do to make it even 

better? 

 

Diagnostic These types of questions 

which fit this case are:  attention-focusing 

questions, measuring and counting 

questions and comparison questions 

Questions for 

developing ideas 

- How can you use addition to multiply 

two numbers? 

-  What evidence would you need to 

show that your idea works? 

- What could you do to make it even 

better? 

• Constructing Knowledge  

• Questions which are used in case 

the children's ideas seem to require 

further experience and comparison 

between things.  

Questions for 

encouraging 

process skills 

Connections: When do we use multiplication 

in real life? 

Exploration and deduction 

Representations: Can you represent 

multiplication in a diagram? 

Communication: Explain, to your 

classmates, the way you solved the problem. 



22 
 

Reasoning and proof: Can you develop a 

pattern for the given sequence? 

Do,Do, Re , Mi, Do, Do ,… 

Problem solving 

questions which 

are used for 

applying ideas   

How can you divide two apples among three 

children? 

 

 

The most important part in questioning is the technique of using the questions in a 

formative assessment classroom environment.  Sequencing of questions and framing of questions 

during formative assessments play a major role in enhancing students’ motivation and developing 

their higher order thinking skills. Questioning techniques foster students’ engagement and take 

into consideration questions that address individual differences. 

Questions targeting the affective domain should take into consideration students’ motivation 

and curiosity for learning by taking into account the following techniques:  

1- The Concepts of "Wait-Time" and "Think-Time...”: Increasing teacher Wait Time and 

Think Time leads to longer student responses and less “failure to respond”. There will be 

more student-student discourse and student-initiated discourse, less student confusion thus 

leading to higher achievement. 

2- Motivating students to answer: Students need to feel they are in control of their own learning 

processes (autonomy) and that they can execute the task (competence) as well as feel they 

are respected and cared for by others (relatedness) 

Prompting questions: Well-chosen open-ended questions have positive effects in; 

1- Encouraging critical thinking since they are mainly higher-order questions. 

2- Handling incorrect answers of the students in a positive way using multi-representations of 

the concept. 

3- Encouraging non-volunteers through giving special attention to individual students who are 

not participating in class discourse. 

4- Adopting convenient teachers’ behavior: shift from teacher- centered to student centered- 

classrooms. 
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Students’ Questions 

Encouraging children to express their questions, including the vague and unspoken ones, 

is helpful to their learning. The teacher should give students chance to ask questions. It is important 

that students realize that they can raise questions and answer them for themselves; i.e., investigable 

questions. These types of questions keep the interaction between child and environment alive, 

between question and answer. These children who start posing such type of questions and realize 

that they can answer them have made the best start they can in the process of cognitive 

development. 

The importance of stimulating questions means that the classroom fosters the curiosity 

from which these questions arise.  

Here are some ways of doing it: 

▪ Provide plenty of interesting material for children to explore. 

▪ Ask students to bring their own private materials and objects since students have  

        interest in sharing other children’s stuff. 

▪ Set up a question corner or a question of the week activity where there are  

       materials to stimulate inquiry that might be incorporated in class work. 

▪ While introducing new or unusual things to stimulate curiosity, provide the student  

      with familiar material. 

▪ Extend the invitation to the investigable type of questions by regularly asking:  

      "what question would you like to ask about--------------?" either orally or in writing  

       on   worksheets. 

▪ Resist the temptation as a teacher to do all the question raising. 

Formative Assessment and Higher Order Thinking 

Feedback on students’ performance in class or on tasks enables them to restructure their 

understanding and this leads to construction of higher level thinking skills. Higher order thinking 

as defined by Zohar and Dori (2003) is characterized by the analysis, synthesis, and evaluation 

domains of Bloom’s taxonomy as well as cognitive activities such as the constructing of 

arguments, posing research questions, making comparisons, solving non-algorithmic complex 

problems, handling controversies, and identifying hidden assumptions. Higher order thinking 
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involves solving tasks whereby an algorithm has not yet been taught or applying algorithms to 

unfamiliar contexts. The following task is characterized by novelty, complexity, and creativity.  

Formative Assessment and Change in Mindset 

The use of formative assessment in guiding instruction requires a change in the mindset of 

students, teachers, principals and parents. The shift is towards partnering with students in a way 

that they become responsible for their own learning while teachers assume the role of facilitators. 

It is essential that technology is used effectively in daily activities  

One of the key components of the formative assessment process is setting and sharing 

clearly defined learning goals which should be classified into a progression of concepts and skills. 

This will help students build their growth mindset while accepting challenges. Teachers’ 

constructive feedback plays the major role in raising the students’ growth mindset which boosts 

their motivation and engagement in.  
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National Formative Assessment Framework 

Based on development of the notion of formative assessment throughout history and the 

role it played in raising awareness towards a new conception of assessment which involves a 

partnership between all the components of the educational process.  

Definition of Formative Assessment 

Our definition of formative assessment can be stated as follows: Formative assessment is 

an active learning process through which schools, teachers, students and their parents are engaged 

through a high technology medium. The teacher is the facilitator of learning and is responsible for 

creating a convenient classroom climate whereby instant constructive feedback enriches higher 

order thinking and the students have growth mindsets through which they are held responsible for 

their own learning. 

Formative assessment is sought to be assessment for learning. In this process students learn 

through assessments and teachers modify instructional tasks according to the students’ needs. 

Through formative assessment and in the case of assessment as learning, higher order thinking 

skills are promoted. This growth of mindset will lead to higher results in summative assessment.  

Role of Formative Assessment 

The role adopted for formative assessment requires a fundamental shift in the teachers’ 

beliefs about their role. In a formative assessment– centered classroom, teachers interact more 

frequently and effectively with students on a day-to-day basis, measuring and promoting their 

learning. This interaction requires the teacher to step back from the traditional role of information 

provider and corrector of misconceptions and errors in order to listen to and encourage a range of 

ideas and problem-solving strategies among students. Class discourse is essential in formative 

assessment, thus helping students to talk and encouraging them to consider the evidence that 

supports or challenges their thinking. During such interactions, the teacher is continuously thinking 

about how to shape instruction to meet the learning needs of students and build a bridge between 

their initial ideas and the mathematical understandings we want all students to successfully achieve 

(William, 2010). Formative assessment is the assessment through which feedback from students 

is interpreted and used to make decisions about the next steps in instruction. Its purpose is for 
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learning and as learning. It is the key to unlock students’, teachers’ and parents’ engagement 

(Duckor & Holmberg, 2017). It complements students’ growth mindset (Viering, 2016) and 

supports students’ motivation (Cauley & Mcmillan, 2010). 

There are five key strategies for formative assessment: sharing learning expectations, 

questioning, constructive feedback, self-assessment, and peer assessment. Formative assessment 

can be synchronous or asynchronous: synchronous when the teacher use probes to prime students’ 

thinking and pique their interest in learning through direct contact while it is asynchronous when 

the feedback is indirect through designing electronic activities supported by a rich medium of 

feedback  (Bennet, 2011). 

The following are attributes of formative assessment that teachers should consider when 

preparing their activities: 

-Relevance: Students need to identify the significance of their learning, so they feel their 

responsibility and ownership for learning. 

- Authenticity: The tasks used in formative assessment are directly related to the students’ 

experience in life which render it authentic. 

- Autonomy: Students will have the self-initiation and take action to ask questions that are related 

to their own learning. 

- Collaboration: Peer interaction is very important as students will learn from peers’ questions. 

They will also benefit from the class discourse.  

- Higher order thinking skills: Students will be able to think at a higher level so they will solve 

problems related to real life. 

- Self-assessment is an important indicator which the students will implement willingly and on 

their own responsibility. (Bae & Kokka, 2016). 

- Productive questions and activities aligned with the curriculum. These questions involve depth 

of content, level of cognitive skills and complexity of situation. 

The questions if carefully planned should target the following areas; 

- Motivation of students to answer 

- Prompting questions 

- Handling incorrect answers of the students 
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- Encouraging non-volunteers 

All of these roles will develop students’ growth mindset while promoting motivation and 

ensuring engagement in the learning process. 

They will also make teachers adopt convenient behavior by listening to students and giving them 

chance to express themselves without interruption.  

Techniques for Effective Formative Assessment 

There are several techniques that a teacher can implement in order to effectively apply 

formative assessment: 

• Priming—building on background knowledge and creating a formative  

  assessment–rich, equitable classroom culture. 

• Posing—asking questions in relation to learning targets across the curriculum.  

  This technique is the most important one. 

• Pausing—waiting after powerful questions and rich tasks to encourage more  

   student responses by supporting them to think aloud and use speaking and  

  listening skills related to academic language. 

• Probing—deepening discussions, asking for elaborations, and making  

  connections using sentence frames and starters. 

• Bouncing—sampling student responses systematically to broaden participation,  

  manage flow of conversation, and gather more “soft data” for instructional use. 

• Tagging—describing and recording student responses without judgment in  

  order to motivate students with different styles and needs to approach learning  

  informally. 

• Binning—interpreting student responses with a wide range of tools, categorizing  

  misconceptions and “p-prims,” and using classroom generated data; to make  

  instructional decisions more valid and reliable during next steps in the lesson or  

  unit  (Duckor & Holmberg, 2017). 
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Types of Formative Assessment 

Formative assessment can be conducted formally or informally and, in both cases, it can 

be conducted remotely through a computer rich setting. 

Informal formative assessment tools 

Informal formative assessment takes place when a teacher elicits students’ thinking and 

makes immediate use of this knowledge in instruction. Informal assessments are not data driven 

rather they are content and performance driven.  

There are several tools for informal formative assessment that can be implemented in class and 

help the teachers keep track of their students’ progress. 

1. Observation: Keep samples of student work in chronological order so that you can identify 

progress and areas of weakness.  

2. Oral presentations: Use formal or informal oral presentations depending on the purpose. 

3. Journaling: Give your students one to three minutes at the end of each day to write about what 

they have learned and compile all in a journal.  

4. Paper toss: Ask your students to write questions to each other on pieces of paper.  

5. Four corners: Label each corner of the room with a different option such as strongly agree, 

agree, disagree, strongly disagree, or A, B, C, and D. Read a question or statement and have 

students go to the corner of the room that represents their answer.  

6. Matching/Concentration: Ask students to take turns turning over two cards trying to match a 

question card with the correct answer card.  

7. Exit Slips: Ask students to fill out the card with answers to statements such as: three things I 

learned, two questions I have, one thing I didn’t understand, what I found most interesting. 

8. Demonstration: Provide the tools to let students show you what they know, explaining the 

process as they proceed.  

9. Drawing: Ask students to draw. Drawing is an excellent way for creative, artistic, or kinesthetic 

students to express what they’ve learned. 

10. Cross-word puzzle: Create puzzles with a crossword puzzle maker, using definitions or 

descriptions as the clues. Correct answers result in a correctly-completed puzzle. 



29 
 

11. Narration: Ask students to explain something in their own words. This requires comprehension 

of the subject. Using narration is a useful tool to discover what students have learned and 

identifying areas that need to be covered more thoroughly. 

12. Drama: Invite students to act out scenes or create puppet shows from topics they’ve been 

studying. This is especially effective for historical events or biographical studies. 

13. Student self-evaluation: Use self-evaluation to help students reflect on and assess their own 

progress (Bales, 2020). 

Formal formative assessments tools 

There are many tools for formal formative assessment. Some of these are: 

1. Discussion and questioning (posed by students and teachers): The teacher uses effective 

questioning to check students’ learning while they are used by s tudents questioning to 

explore and construct new learning. 

2. Quizzes: Are considered as a form of retrieval practice from one session to another. 

3. Peer assessment and interaction: Peers provide each other constructive feedback as 

opposed to grading each other’s work with the criteria set by the teacher.  

4. Coded feedback: using codes that students comprehend to distinguish between comments 

that require action and other comments that do not  

5.  Parents’ effective participation: Parents should be aware of the procedure of formative 

assessment taking place and their role with their children and with the school. 

Formative Assessment in e-learning 

Formative assessment can be also implemented in e-learning. It can be implemented 

synchronously and asynchronously. Pachler et al. (2010) used the term formative e-assessment 

which they defined as “the use of ICT to support the iterative process of gathering and analyzing 

information about student learning by teachers as well as students and of evaluating it in relation 

to prior achievement and attainment of intended, as well as unintended learning outcomes” (p. 

716). The Pachler et al.’s definition encompasses application of formative assessment in all forms 

of e-learning environments including the complementary role of ICT in face-to-face settings as 

well as in blended and online learning settings. In the same vein, we define online formative 

https://www.retrievalpractice.org/
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assessment as the application of formative assessment within learning online and blended settings 

where the teacher and students are separated by time and/or space and where a substantial 

proportion of learning/teaching activities are conducted through web-based ICT. 

E-formative assessment demonstrated the need to offer complex and authentic assessment 

activities that engage the student in decision-making and problem solving that is relevant to their 

real-world situations. That way, students engage themselves in meaningful ways that enable them 

to reflect deeply on both their learning processes and outcomes, which subsequently drive them 

towards metacognitive thinking and self-learning. Metacognitive thinking is associated with 

enhanced ability to transfer knowledge to new situations. Online formative assessment needs to 

encourage and promote the student learning experiences through a variety of authentic tasks thus 

promoting engagement and transferability. 

According to Pappas (2015), the teacher should continuously check the goals set at the 

beginning of a lesson and track students’ progress . The teacher should observe the student while 

completing their online activities assessing the proficiency and skill level of every student; the 

teacher can meet with the student through one-to-one discussions to talk about their work and 

relieve their misconceptions, noting that this meeting can be done online. Students should also 

reflect on their learning and communicate their thoughts and feelings about the concepts of the 

lesson. Group presentations can be done online also. Peer work and presentations will help the 

teacher follow their misunderstandings. Self-assessments are also very important in e-learning as 

they allow students to reflect upon their own learning.  
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Related Studies  

Several studies showed a beneficial impact on students’ achievement and conceptual 

change, either directly or indirectly by enhancing motivation. 

Anderson et. al. (2017) conducted a study that examines the effects of teachers’ formative 

classroom practice on student achievement. The teachers who followed a professional 

development program on formative assessment were 22 grade 4 mathematics teachers in Sweden 

chosen randomly. The study results showed that, after controlling for pretest scores, the classes in 

the intervention group significantly outperformed the classes in the control group in a posttest 

administered one school year after the end of the program. Formative assessment was also found 

to be a useful pedagogical practice to enhance the teaching of higher order thinking in mathematics. 

Cheeli (2019) explored the impact of a formative assessment intervention on students’ 

achievements in higher order thinking mathematics pre-test and post-tests. The teachers attended 

2-day professional development training on formative assessment. Data were gathered from nine 

primary schools involving nine teachers and 272 grade 4 students in Botswana. the teachers’ 

experience and reflections supported formative assessment higher-order thinking skills as a 

strategy to enhance mathematics teaching. The results for this study showed a statistically 

significant gain in students’ achievement in mathematics in the tests that were constituted of higher 

order thinking items. 

Formative research in languages was explored by Al Ahmadi et. al. (2019) . This research 

investigated whether a formative speaking assessment has a significant impact on students’ 

performance in the summative test. It also tested the effects of monitoring student learning and 

constructive feedback to improve students’ learning. This study shows that formative assessment 

helped Saudi students to overcome the challenges they face in English speaking test. Moreover, 

Satar and Yusoff (2019) study reported on the improvement of Arabic language teaching and 

learning through the implementation of formative assessment. The data was collected through 

interviews and document analysis of three lower secondary Arabic language teachers. The findings 

proved that the implementation of a holistic and continuous classroom-based assessment of Arabic 

language can enhance student achievement in four key language skills namely listening, speaking, 

reading and writing.  
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Implementation 

Research Design 

The main purpose of this study is to determine the effectiveness of formative assessment in 

mathematics and Arabic language in Lebanon during the year 2019-2020. This study implements 

experimental, pretest, posttest design. Data gathered was computer-processed using the statistical 

package for the Social Science (SPSS) Software. Descriptive statistical tools such as frequency 

count, mean, and standard deviation were employed. On the other hand, t-test was used for 

inferential tests. All inferential tests were set at 0.05 alpha levels of significance. 

Sampling methodology 

In this study, and to optimize the selections of the 180 schools, we used the “quota sampling 

method”, which is a non-probabilistic sampling method, based on logic, common sense, and 

knowledge of the field. (Py, 2013). Quota sampling is a method of stratified sampling in which the 

selection within strata is non-random. Selection is normally left to the discretion of the interviewer, 

and it is this characteristic that destroys any pretensions towards randomness. In our study, and in 

the vast majority of CRDP’s studies and in order to optimize the selection of the schools, we took 

the following quotas into consideration: governorates and the school foreign language of 

instruction (French, English and trilingual). The quotas calculus was based on the school 

population record published by CRDP in their 2020-2021 statistical bulletin (CRDP,2021) 

Concerning the sample size, a sample of 340 schools is normally chosen for a population of 

2796 schools (private, semi-private, public and UNRWA), taking into consideration a 5% margin 

error and 95% confidence interval level. For this study, and in order to answer the specifications 

of the DLI4, we took the sample of 180 schools only from the public schools’ population.  
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The choice of the 180 schools is represented in table 4: 

Table 4: Distribution of schools based on location and language 

Governorates 

Foreign language of instruction 

Total 

French English Trilingual 

Beirut 3 3 1 7 

Mont-Lebanon (with Beirut 

Suburbs) 
5 7 0 12 

Mont-Lebanon (without 

Beirut Suburbs) 
7 12 1 20 

North 35 1 0 36 

Beqaa 6 11 1 18 

South 3 15 7 25 

Nabatiyeh 0 7 10 17 

Akkar 31 0 0 31 

Baalbek-Hermel 9 4 1 14 

Total 99 60 21 180 
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Process 

The process of implementation was divided into 2 phases to control the variables and assure 

the correct implementation and make sure that all teachers involved are ready for the process and 

aware of all its steps to ensure a smooth and reliable data collection. 

Phase 1: 

Training sessions were given to teachers, during which the process of the study was 

explained. 

First training sessions were scheduled before the first phase of implementation. Teachers were 

divided into groups of 60 (30 schools from which one Mathematics teacher and one Arabic teacher 

were invited) and Microsoft teams was used for delivering the training. 

During these sessions, the research process was explained in details. Expectations and deadlines 

were set and discussed with trainees. 

All teachers showed interest in being part of this research and participated in the discussions. They 

shared their expectations, limitations and worries which were all clarified by the trainers. The team 

ensured that all teachers are present and ready to implement the process as planned and the teachers 

were provided by a hot line to answer their questions by the trainers directly.  

The presentation included a timeline in which the trainers explained each step of the first phase in 

addition to the required work from teachers from delivering the assigned objective to performing 

the first assessment, grading the papers, and uploading the grades. 

After training sessions were done, documents that are related to the first phase of the experiment 

were shared with teachers. These documents include the first assessment document, the evaluation 

criteria to be applied so that all teachers follow the same grading schema as well as a protected 

excel sheet on which grades must be uploaded. The team kept a continuous contact and follow up 

so that all teachers will be able to deliver the required documents on time. This follow up continued 

during the grades submission by schools in order to confirm the validity of the data sent.  
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Phase 2: 

The second phase of the implementation started with training sessions. Teachers were 

divided into groups of 30 teachers. Each group attended a six-hour-session in which the trainers 

recalled the steps of the implementation through an interactive activity that focused on embedding 

the “formative assessment” in its steps. Trainers guided teachers to define the formative 

assessment through a rich discussion about their experiences. All types of formative assessment 

were displayed and explained in detail. Teachers were very interested in sharing their point of view 

and exchanging expertise with fellow teachers. 

Teachers were then shown the steps of implementing the “formative assessment” in delivering the 

assigned objective. A demo lesson took place where trainers explained the parts of the lesson that 

will be covered during the coming phase and focused on all aspects of formative assessment 

embedded in the lesson. 

Deadlines and expectations were discussed and finalized as well. 

After training sessions, documents related to the second phase were shared with teachers and 

implementation took place in classes. 

Teachers submitted their grades for the second phase of the implementation and the team 

confirmed the data through direct contact with each teacher. 

The response rate was 100% from all teachers (Mathematics and Arabic) this may have been due 

to the continuous follow up from the training team and also due to the incentives that were offered 

to the teachers upon sending evidences of implementation and completing the reports, the pre-test, 

and the post-test that were all saved by the school administration.  

Data collection process: 

Good data management requires effective processes for consistent data collection and 

recording, secure storage, cleansing, transfer (e.g., between secure storage, cleaning, transfer) 

(e.g., between different types of software used for analysis), effective presentation, and 

accessibility for audit and use by others. for audit and use by others. 
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Some of the frequently cited aspects of data quality are: 

• Validity: the data measures what they are supposed to measure. 

• Reliability: data is measured and collected consistently according to standard definitions 

and methods; repeated measurements produce the same results. 

• Completeness: all data elements are included (according to specified definitions and 

methods). 

• Accuracy: data are sufficiently detailed 

• Integrity: data are protected from bias or deliberate manipulation for political or personal 

political or personal reasons. 

• Timeliness: the data are up to date (current) and the information is available on time. 

Concerning the data analysis for the questionnaires results, it was done by using SPSS-26, charts 

were represented using MS-EXCEL. 

We should note that our data analysis was divided into two separates sections: the 

descriptive and the inferential statistics. In the descriptive statistics sections, we have measured 

the principal statistical indicators defined in the literature review of this study, as well as a 

frequency analysis for the major questions. On the other hand, in the inferential statistics sections 

we are going to use statistical tests on our sample in order to answer the research question, the 

different hypothesis and to try to generalize about the larger population of public schools in 

Lebanon, 

Practically and in order to better understand the overall situation and to answer our 

hypothesis we will use many statistical indicators as the central tendency characteristics, the 

dispersion characteristics, shape characteristics etc… 

As well, in order to compare the students results in Mathematics and Arabic before and 

after the formative assessments, and since our scores are normally distributed, we used the paired 

samples T-test. 
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Results comparisons/hypothesis: 

In our study, and in order to verify if there is a significant improvement of the student’s 

results before and after the formative assessment implementation, and after verifying the normality 

of our quantitative variables using the Kolmogorov-Smirnov (KS) test of normality, the paired 

samples T-test was used to compare the means of the different questions in the Arabic and the 

Mathematics test as well as the total scores of both subject. 

The Paired sample t-test or the dependent t-test compares the means between two related 

groups on the same continuous, dependent variable considering that the variables are normally 

distributed. 

In testing the hypotheses of our research, there are two ways to do this work: either use the 

test statistic or use the p-value. The latter approach (which is also called the observed significance 

level) is based on a probability called the p-value. Assuming the null hypothesis is true; the p-

value is the probability of obtaining a sample result that is at least as unlikely as what is observed 

(Anderson et al., 2003, p. 348). The current study uses the dependent t-test as a statistical tool and 

the p-value approach to test the research hypotheses at a maximum significance level of 5% (α = 

0.05). 

The main descriptive statistics results of each question and the total scores are represented in table 5. 

Table 5: Main descriptive statistics 

Pair Mean Std. Deviation CV 

Q1_arabic: phase1/phase 2 2.192/2.249 0.931/0.851 0.42/0.38 

Q2_arabic: phase1/phase 2 1.645/1.803 1.027/1.035 0.62/0.57 

Q3_arabic: phase1/phase 2 1.269/1.196 0.736/0.727 0.58/0.61 

Q4_arabic: phase1/phase 2 4.031/5.283 4.082/4.441 1.01/0.84 
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Total_arabic: phase1/phase 2 9.138/10.532 5.819/6.238 0.64/0.59 

Q1_math: phase1/phase 2 1.31/1.50 0.873/0.780 0.67/0.52 

Q2_math: phase1/phase 2 1.67/1.77 0.701/0.596 0.42/0.34 

Q3_math: phase1/phase 2 1.29/1.46 0.851/0.800 0.66/0.55 

Q4_math: phase1/phase 2 1.24/1.06 0.903/0.908 0.73/0.86 

Q5_math: phase1/phase 2 1.30/1.23 0.843/0.821 0.65/0.66 

Q6_math: phase1/phase 2 0.90/1.00 0.916/0.858 1.02/0.86 

Q7_math: phase1/phase 2 1.13/1.17 0.816/0.826 0.72/0.71 

Q8_math: phase1/phase 2 0.93/1.20 0.849/0.836 0.92/0.70 

Q9a_math: phase1/phase 2 0.81/0.71 0.856/0.891 1.06/1.25 

Q9b_math: phase1/phase 2 0.42/0.41 0.763/0.755 1.81/1.82 

Total_math: phase1/phase 2 10.99/11.52 5.823/5.476 0.53/0.48 

 

Two types of hypotheses were formulated i.e. Alternative hypothesis and Null hypothesis 

for Arabic and Mathematics for the present study. Both the hypotheses were tested with the help 

of statistical tools. 
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Null Hypothesis: There will be no statistically significant difference between the experimental 

group’s pre and post administration results on grade 3 students’ achievement in Arabic language. 

Alternative Hypothesis: There will be a statistically significant difference between the 

experimental group’s pre and post administration results on grade 3 students’ achievement in 

Arabic language. 

In order to answer this hypothesis and taking into consideration that the scores are normally 

distrusted, the paired sample T-test was used after verifying that there are no major outliers in our 

results. 

The paired sample T-test showed that there is a mean significant difference between the 

scores pre and post: t (2293) = -23.221; p<0.001, the Arabic scores/grades increased significantly 

after the intervention. 

 
Figure 1: Arabic test results 

Null Hypothesis: There will be no statistically significant difference between the experimental 

group’s pre and post administration results on grade 3 students’ achievement in mathematics. 

Alternative Hypothesis: There will be a statistically significant difference between the 

experimental group’s pre and post administration results on grade 3 students’ achievement in 

mathematics. 

9.14

10.53

Pre-formative Arabic Grade Post-formative Arabic Grade

Arabic tests results
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In order to answer this hypothesis and taking into consideration that our scores are normally 

distrusted, we used the paired sample T-test after verifying that there are no major outliers in our 

results. 

The paired sample T-test showed that there’s a mean significant difference between the scores pre 

and post: t (2291) = -7.343; p<0.001 and the mathematics scores/grades increased significantly 

after the intervention. 

 

Figure 2: Mathematics test results 

The comparison results for each item for the two subjects (Mathematics and Arabic) are 

represented in the Appendix #1. 

  

10.99
11.52

Pre-formative Math Grade Post-formative Math Grade

Mathematics tests results
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Interpretation of the results 

The mathematics and Arabic language achievement findings revealed significantly 

different scores before and after the intervention, which indicated how much students gained as 

far as learning was concerned. In the study, the academic achievements of the students where the 

formative assessment practices were applied were significantly higher than the scores before the 

intervention. This result conforms with the results of studies in mathematics (Anderson2017; 

Chemeli, 2019) and language (AlAhmadi,2019) and in particular Arabic language ( Satar &Yusoff, 

2019). The significant gain in students’ learning may be associated with the intervention which 

followed the professional development of teachers. 

The findings showed that intervention could improve teaching and learning, There was 

evidence of patterns of change as the teachers started to use some new strategies in teaching 

mathematics and Arabic,  

Conclusion  

 Many teachers assess students at the end of an instructional unit. This study has shown, 

though implemented over a short period of time, that ongoing assessment that is fully integrated 

with instruction does not only help students chart and contribute to their growth but is as well part 

of teaching for success.  

Using informal assessment strategies that are linked to instruction and that focus on 

students learning helps teachers make instructional adjustments to improve students’ 

understanding and achievement goals and to determine students’ understanding and learning needs 

to master a goal. This as well gives educators early alerts about students’ misconceptions while 

allowing learners to build on previous experiences.  

Making effective use of assessment for learning permits teachers to reflect on the 

effectiveness of their current teaching practices, work individually with students, present 

information differently to help students who struggle, plan challenging learning opportunities 

when students master outcomes, and identify students’ misunderstandings for future learning 

opportunities. At the same time, this will give students the opportunity to determine what they 
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need to do achieve the intended learning outcomes, adapt or change their learning, evaluate their 

learning strategies and adopt new ways of learning whey are not achieving learning objectives, 

and reflect on current learning goals or set new goals.   
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Appendix 

Appendix #1: 

Table 6: Paired samples T-test general results 

Pair comparison t df p-value 

Significant 

mean 

difference 

phase1_.Q1_arabic  

phase2_.Q1_arabic 
-3.973 2993 0.000 yes 

phase1_.Q2_arabic  

phase2_.Q2_arabic 
-9.891 2993 0.000 yes 

phase1_.Q3_arabic  

phase2_.Q3_arabic 
6.979 2993 0.000 yes 

phase1_.Q4_arabic  

phase2_.Q4_arabic 
-24.482 2993 0.000 yes 

phase1_Total_arabic - 

phase2_Total_arabic 
-23.221 2993 0.000 yes 

phase1_.Q1_math 

phase2_.Q1_math 
-11.727 2991 0.000 yes 

phase1_.Q2_math  

phase2_.Q2_math 
-7.705 2991 0.000 yes 
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phase1_.Q3_math  

phase2_.Q3_math 
-10.547 2991 0.000 yes 

phase1_.Q4_math 

phase2_.Q4_math 
10.141 2991 0.000 yes 

phase1_.Q5_math  

phase2_.Q5_math 
4.191 2991 0.000 yes 

phase1_.Q6_math  

phase2_.Q6_math 
-6.438 2991 0.000 yes 

phase1_.Q7_math  

phase2_.Q7_math 
-2.869 2991 0.004 yes 

phase1_.Q8_math 

phase2_.Q8_math 
-17.566 2991 0.000 yes 

phase1_.Q9a_math  

phase2_.Q9a_math 
5.723 2991 0.000 yes 

phase1_.Q9b_math  

phase2_.Q9b_math 
0.566 2991 0.572 no 

phase1_Total_math  

phase2_Total_math 
-7.343 2991 0.000 yes 
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Glossary of Terms 

Assessment of Learning: Assessment of learning is used to gather information about how well 

each student has completed the learning tasks and activities. It also provides information about 

students’ achievements. The information it provides may be useful to the school, students and their 

parents while they have little impact in improving the teaching practices. 

Diagnostic Assessment: Diagnostic assessment refers to assignments written at the beginning and 

end of a course. Post-course assessments can be compared with pre-course assessments and can 

show students’ potential improvement in certain areas. These assessments allow the instructor to 

adjust the curriculum to meet the needs of current—and future—students.  

Summative Assessment: Summative assessment is used to evaluate students’ learning, skill 

acquisition, and academic achievement at the conclusion of a defined instructional period—

typically at the end of a project, unit, course, semester, program, or school year. Generally 

speaking, summative assessments are defined by three major criteria: it is used to determine 

whether students learned what they are expected to learn. It is implemented at the end of a unit or 

course or school year and most of all it is recorded as a grade in the student’s records with the aim 

of helping the school to take decisions. 

Formative Assessment: Formative assessment as Paul Black states it: “When the cook tastes the 

soup, that’s formative assessment. When the customer tastes the soup, that’s summative 

assessment.” The distinction between formative and summative is often ambiguous in practice. In 

several practices, formative assessment is used as a synonym for summative assessment. 

Norm-referenced Assessment: Norm- referenced assessment refers to standardized tests that are 

designed to compare and rank test takers in relation to one another. 

Criterion- referenced Assessment: Criterion-referenced assessment are tests that measure 

performance against a fixed set of standards or criteria. 

https://www.edglossary.org/standardized-testing/
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Interim Assessment: Interim assessment is used to evaluate where students are in their learning 

progress and determine whether they are on track to performing well on future assessments. Some 

examples include standardized tests, end-of-course exams, and other forms of “summative” 

assessment. Interim assessments are usually administered periodically during a course or school 

year (for example, every six or eight weeks) and separately from the process of instructing 

students. 

Assessment for Learning: Assessment for learning (AFL) is an approach to teaching and learning 

that adopts feedback to improve a student’s performance. It highlights the idea that is illustrated 

in fig.3 identifying the three poles: Where the student is now? Where the student is going? How 

can the student get there? 

 

 

 

 

 

 

 

 

 

 

 

 

Formal formative assessment: Formal formative assessment have data which support the 

conclusions made from the test. We usually refer to these types of tests as standardized measures. 

These tests have been tried before on students and have statistics which support the conclusion 

such as the student is reading below average for his age. The data is mathematically computed and 

summarized. Scores such as percentiles, stanines, or standard scores are mostly commonly 

provided by this type of assessment. 

Figure 3: Types of assessment 
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Informal formative assessment: Informal formative assessment are not data driven but rather 

content and performance driven. Informal formative assessment makes use of spontaneous 

assessments done to check on how students behave and perform in class as a source of feedback 

to improve teaching and learning. 

Growth mindset: A growth mindset is when students understand that their abilities can be 

developed.  

Zone of proximal Development. Zone of proximal development is the difference between what a 

student can do without help and what he or she can achieve with guidance and encouragement 

from a skilled partner. Thus, the term “proximal” refers to those skills that the student is “close” 

to mastering. 

 

 

Figure 4: Zone of proximal development 
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