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 Evaluation in mathematics is an inherent part of the discipline. In the current study, 

issues in the assessment of mathematics that concern MTs and S-MTs are studied. 

The basic assumption for this study is that improving teachers’ ability to deal with 

the challenges of assessment necessitates examining whether those issues are 

essential or technical. We first identified assessment issues that concern teachers 

and student teachers and then defined them as essential or technical difficulties. 

Sample questions included: What concerns do elementary and middle school MTs 

and S-MTs have with respect to student assessment, particularly with respect to 

alternative assessment methods? To what degree do these concerns  represent 

essential or technical difficulties? At what frequency do elementary and middle 

school MTs and S-MTs encounter these difficulties? We found three main 

concerns – validity and reliability of exams; heterogeneity of the evaluated 

students; knowledge and achievements as reflected in the evaluation. The found 

that teachers seek solutions to practical assessment concerns and aspire to 

professional and credible evaluations that contribute to the students’ math 

development. 
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Introduction 

 

The area of assessment has received much attention in recent decades worldwide, Israel included (Cai et al., 2020; 

Davison & Leung, 2009; Kulm, 2013; Zhao et al., 2018).  In mathematics, assessment is inseparable from teaching 

and learning, and teachers must evaluate their students using advanced, decisive, and credible methods, which 

sometimes leads to difficulties (Cai et al., 2020).  It should not come as a surprise, therefore, that MTs face 

concerns about assessing student learning and achievement while having to take into consideration content and 

curricula goals and objectives, and suitable teaching methods, especially when dealing with heterogeneous classes 

and students with diverse needs (Cai et al., 2020; Veldhuis & van den Heuvel-Panhuizen, 2014, 2020). 

 

This study focuses on the specific issues that concern MTs and S-MTs: to illuminate which most concern them 

and which they would like to see addressed in the near future, to map their frequency, and to understand whether 

there was a difference between the predominance of essential or technical concerns and to determine ways that 
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they these concerns may be alleviated and the assessment skills of teachers be improved. Assessment literacy 

refers to teachers' understanding of the principles of sound assessment. In order to carry out both teaching and 

assessment functions, teachers are required to become assessment literate and to internalize a body of knowledge 

that comprises basic principles and skills. The understanding of assessment literacy also emphasizes the critical 

perspective of the use and abuse of assessment results, the essential role of context in effective assessment, and 

the importance of recognizing high-stakes assessments for engaging in assessment discussions (Levy-Vered et al., 

2022). 

 

Traditional Assessment 

 

Traditional assessment is generally based on quantitative external and internal testing (Nevo, 2002, 2006; 

Wafubwa & CsĂkos, 2022) designed to determine and quantify acquired student knowledge in the subject studied 

using a numerical grade to represent the proportion of the desired level (Pellegrino, 2003). Usually, quantitative 

exams offer summative assessments, meaning that they close the chapter (topic or stage of learning) without 

allowing a retrospective view of the learning process and an opportunity to correct or improve the grade. In the 

traditional approach, teaching and assessment are often viewed as two separate activities, which raises serious 

doubts regarding the validity of tests and their contribution to learning (Savickiene, 2011). Criticism of the 

traditional assessment approach began in the late 1980s and has been ongoing since (Kulm, 2013; Research 

Advisory Committee of the National Council of Teachers of Mathematics, 1988; Watt, 2005).  

 

Several researchers (Kulm, 2013; Watt, 2005) have pointed out a number of negative attributes that stem from 

traditional assessment: a quantitative test is uniform for all students and does not take into account learner 

variance; the exam often focuses on superficial knowledge and does not always reflect a student’s abilities; and 

may lead to partial mastery of the discipline due to the tendency to narrow down the goals of learning to the exam 

itself. These, in turn, reduce higher-order cognitive processes and do not effectively sample various thinking skills. 

Moreover, a quantitative exam can reduce studying to nothing more than an exercise in memorization, with the 

student investing effort only to be able to  repeat the teacher’s words as exactly as possible (even without 

understanding). All these seriously limit the overall perspective and in-depth comprehension of the discipline.  

 

Moreover, the exam setting itself is often accompanied by negative phenomena –stress and anxiety, desperation 

and frustration, and discomfort – that affect student performance and not only make test-taking more difficult, but 

may damage a student’s academic self-image (Ashcraft, 2002; Wafubwa & CsĂkos, 2022; Watt, 2005). Because 

achievement tests also reflect teaching skills, teachers (not only MTs) tend to come under pressure to focus their 

teaching only on the material relevant to the specific exam, at the expense of ensuring that their students develop 

proper understanding of the material (Ashcraft, 2002; Geist, 2010; Kulm, 2013; Rameau & Loumine, 2007; Watt, 

2005).  

 

Nevertheless, traditional assessment methods do have their advantages, the main one being that a quantitative test 

can be an objective assessment tool that is constructed in accordance with clear, pre-defined criteria, is uniform 

for all learners (Savickiene, 2011; Watt, 2005) and has an optimal degree of reliability. Achievements on 
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quantitative tests can be classified by level and defined in broad hierarchical, coherent structures. Based on the 

results, teachers can define points of strength and weakness in the learning, compare and rate learners’ 

achievements from a neutral starting point, and plan their next steps in teaching – for all the learners or for those 

with different levels of achievement (Kulm, 2013; Watt, 2005).  

 

Alternative Assessment 

 

As a result of the shortcomings of traditional quantitative assessment, alternative methods of assessment are being 

developed based on the constructivist approach (Li et al., 2020). These aim to support or replace the traditional 

assessment that is usually directed toward quantitatively evaluating the final product. The names of these methods 

are indicative of their uniqueness and contribution to the students: formative assessment, assessment for learning, 

teacher-based assessment, student self-assessment, informal assessment, and the like (Davison & Leung, 2009; 

Savickiene, 2011; Veldhuis & van den Heuvel-Panhuizen, 2020).  

 

Alternative assessment methods generally encompass a complex of both practical and theoretical skills aimed at 

providing qualitative information about student performance, with the eventual goal of improving learning. For 

effective learning to take place, a variety of assessment activities should be available, among them, self-

assessment, peer assessment, and reflection as part of the learning process. Teachers should evaluate students 

using “why,” “when,” “where,” and “how” questions based on their awareness of “where students should be 

headed to,” “where are they now,” and “how they are supposed to reach their destination.”  

 

Involving learners in determining assessment criteria can increase their active involvement in and enhance their 

sense of responsibility for the learning processes (Li et al., 2012). When learners are active partners in the 

assessment process, they will better understand what goals they are aiming to attain (Veldhuis & van den Heuvel-

Panhuizen, 2020). Being involved in defining clear criteria for evaluating learning and achievement helps students 

better understand what is required of them, while providing practical examples of how to meet the criteria (such 

as creating a suitable rubric) (Savickiene, 2011).  

 

Given the above, many studies have indicated the need to change traditional assessment methods to 

multidimensional, formative methods that are curriculum-embedded, credible, and flexible and that allow teachers 

to provide students with feedback to improve their learning skills and achievements (Bedford & Legg, 2007; Dori, 

2003). Formative assessment can enhance the development of learning skills, critical thinking, creative thinking, 

and more (Abali Öztürk & Şahin, 2014; Black & Wiliam, 2012; Yan & Pastore, 2022). 

 

Student self-assessment. Student self-assessment is another useful way to evaluate student achievement. When 

using this tool. teachers can improve the correlation between their own and their students’ assessments. Teaching 

the students self assessment tools is helpful in training them to conduct accurate self-assessment and to internalize 

the objectives of learning and assessment (Savickiene, 2011; Sung, 2005). 

 

Multiple methods. Ensuring a good definition of the criteria assessed by formative assessment depends on the 

https://www.frontiersin.org/articles/10.3389/feduc.2021.666538/full#B15
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teacher’s professionalism: the more comprehensive the criteria, the easier it will be to achieve a more objective 

assessment (Davison & Leung, 2009; Savickiene, 2011). Moreover, alternative assessment allows teachers to 

establish interpersonal relationships with students and get to know them on a deep, personal level (Birenbaum et 

al., 2006; Darmody et al., 2020; Zhao et al., 2018).  

 

Assessment in Mathematics 

 

Evaluating achievement in mathematics requires more in-depth assessment methods as the discipline includes 

developing mathematical thinking, being able to properly represent mathematical concepts through precise 

notation, and developing problem-solving skills. The uniqueness of the discipline calls for integrating alternative 

ways of assessment (Cai et al., 2020; Kim & Noh, 2010; National Council of Teachers of Mathematics [NCTM], 

2000, 2013). A vast variety of mathematics assessment methods exist and include descriptive assessments (open 

questions, oral exams, activity reports, and interviews), observational assessment, and analysis of students’ 

responses (Kulm, 2013; Watt, 2005; Zhao et al., 2018). Ideally, they will take into account individual background 

factors that, while unrelated directly to classroom learning (e.g., behavioral and medical conditions, language 

ability, special-education definitions), can affect learning (Cai et al., 2020; Mandinach, 2012). Research has shown 

that consistent use of descriptive assessment leads to more effective teaching and improves learners’ attitudes 

(Kim & Noh, 2010; NCTM, 2000; Yan & Pastore, 2022).  

 

Five specific alternative assessment methods used in mathematics have been listed: (i) concept maps (students 

identify and point out connections between the various concepts they have learned; (ii) peer assessment (helps 

develop meta-cognitive thinking and increase learners’ self-awareness of their strengths and weaknesses in a 

subject); (iii) journal writing (encourages learners to identify new knowledge acquired and how it relates to 

previous knowledge); (iv) a portfolio of assignments and documents (shows investigation and learning, and the 

development of reflective and creative thinking); and (v) teacher observation (teachers assess the strategies 

students use, either individually or in interaction with their peers, and thereby better understand students’ learning 

processes). Using any or all of these methods allows teachers to plan their follow-up teaching accordingly 

(Shahbari & Abu-Alhija, 2018). Various evaluators can participate in alternative assessment: the MT, the students 

themselves, student peers, and even parents (Shahbari & Abu-Alhija, 2018; Zhao et al., 2018). In this context, a 

number of systematic tools have been developed to examine MTs’ knowledge and pedagogical knowledge to 

determine if they are qualified for conducting professional diagnostics in the field (Saderholm et al., 2010). 

 

Advantages of Alternative Assessment 

 

The main advantages of alternative assessment methods in mathematics is that they can help improve the learning 

process, promote the development of students’ personal potential, and improve the effectiveness in integrating 

educational processes (Cai et al., 2020; Davison & Leung, 2009; Galustyan, 2017; Yan & Pastore, 2022). 

Researchers tend to agree that although alternative assessment assignments are complex and require time and 

effort, given the advantages, it is important to encourage their use. The first step is to define the content area being 

evaluated and prepare appropriate indicators to assess it (Davison & Leung, 2009; Galustyan, 2017). Based on the 
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importance of having the content of the assessment material represent the most current knowledge and 

understanding of the discipline, it is important that experts (both in the discipline and in its assessment) confirm 

that student assignments are appropriate in terms of context, meaning, and educational value (van den Heuvel-

Panhuizen, 2005), including making sure that the assignment reflects a sound learning process and is not merely 

a result of memorization (Schiefer et al., 2019).  

 

It is agreed that alternative assessment (e.g., self-assessment, peer assessment, group assessment, and investigating 

sources of knowledge) facilitates teaching in a way that is appropriate for the learners’ level and unique needs, 

which are better revealed by such assessment. This, in turn, enhances achievement and encourages increased 

involvement in the assessment process (alongside the learning process), leading to improved attitudes regarding 

self-efficacy, motivation, and perseverance and to the subject itself (Abali Öztürk & Şahin, 2014; Ashcraft, 2002; 

Ediger, 2013; Kulm, 2013; Popham, 2008; Rameau & Louime, 2007; Zhao et al., 2018). However, effective 

alternative assessment requires MTs to have the professional skills to consider the variety of possible alternative 

assessment methods available, each with its advantages and disadvantages and to plan and execute appropriate 

assignments while ensuring that they are valid and reliable (Ediger, 2013). 

 

MTs’ Attitudes to Alternative Assessment 

 

Despite the advantages of alternative assessment, the integration and application of alternative assessments 

methods in mathematics has been slow in recent years, indicating the need for teacher support (Cai et al., 2020), 

since integration is greatly dependent upon MTs’ attitudes toward mathematics’ uniqueness (as a subject) on the 

one hand and toward alternative assessment on the other. In fact, many MTs find it hard to apply the principles in 

class and are predominantly using traditional tests (Kulm, 2013; Shahbari & Abu-Alhija, 2018). An Australian 

study that examined the attitudes of 60 MTs in 11 high schools toward the application of alternative assessment 

in teaching mathematics concluded that the satisfaction MTs tend to display in traditional examination methods 

was the result of their conception of such methods as a valid assessment tool for measuring student achievement 

(Watt, 2005). Furthermore, a number of studies have shown that veteran teachers seem less inclined to adopt 

alternative assessment methods than novice teachers, presumably because they are accustomed to a culture of 

summative assessment using standard tests, and do not have the skills to adapt alternative modes of assessment to 

their teaching objectives (Li et al., 2019; 2020).  

 

One possible reason for this is that teacher-education frameworks are not doing enough to give clear instruction 

on how to integrate alternative assessment, and schools do not provide support for teachers who face difficulties 

with alternative assessment (Levy-Vered & Nasser-Abu Alhiha, 2015; Stiggins, 1999). On the one hand, teachers 

have reported that the knowledge (regarding alternative assessment) imparted in their preservice training was 

sparse, practical experience was insufficient or nonexistent, and most importantly, their teacher-educators tended 

to model preferring traditional assessment methods over alternative ones, yet, on the other hand, the choice and 

quality of assessment methods may be affected by teachers’ beliefs and concepts regarding assessment from their 

own experiences as students (Levy-Vered & Nasser-Abu Alhiha, 2015). Furthermore, some studies have reported 

that there is a wide gap between MTs’ self-perceived ability to assess students and their actual professional and 
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practical ability to do so (Kulm, 2013; Levy-Vered & Nasser-Abu Alhiha, 2015; Shahbari, 2018).  

 

In a Dutch study, researchers identified four profiles describing MTs’ approach to alternative assessment: 

enthusiastic assessors – teachers who are familiar with a variety of alternative assessment methods, are aware of 

their potential contribution, and use them frequently; mainstream assessors – teachers who occasionally use 

alternative assessment tools; non-enthusiastic assessors – teachers who have a negative view of alternative 

assessment and use only a few and infrequently; and alternative assessors – those who have a vague view of 

assessment methods: on the one hand, they report extensive use of authentic assessment methods that they 

themselves develop, but on the other, they claim that they do not recognize the importance and need for this 

particular form of assessment (Veldhuis & van den Heuvel-Panhuizen, 2014).  

 

The MTs’ attitudes will, quite naturally, be greatly affected by any issues that concern teachers when called upon 

to choose assessment methods. Based on the literature, the predominant issues that teachers give as reasons for 

their resistance to alternative assessment methods are the following: lack of confidence in their reliability and 

validity; not enough knowledge regarding the methods; difficulties in implementation, especially when assessing 

large classes (i.e., the number of students requiring simultaneous assessment); obtaining autonomy in choosing 

their assessment tool; and the extensive investment in time and energy required to develop valid, reliable 

assessment tools (Al-Nouh et al., 2014; Cai et al., 2020; Kim & Noh, 2010; Stipek et al., 2001; Watt, 2005). They 

also cite a shortage of resources (alternative assessment is more expensive than a uniform test) and obstacles in 

planning, defining, and carrying out suitable assessment assignments. 

 

Supporting Teachers in the Crossover 

 

To encourage exchanging the exclusive use of traditional assessment methods for, at least some, alternative ones, 

MTs must be made more aware of the inherent potential such tools have for improving students’ learning and 

achievements and then be given guidance and support for developing and using them (Chiang, 2015; Kim & Noh, 

2010; Veldhuis & van den Heuvel-Panhuizen, 2020). In fact, based on findings pointing to the positive impact of 

alternative assessments on learning processes and in an attempt to respond to the concerns and difficulties that 

teachers have expressed, the NCTM (already in 2013) decided to encourage widespread use of alternative 

assessment by supplying additional, applicable information to MTs and S-MTs to improve teachers’ ability to 

cope with the difficulties and challenges of alternative assessment methods (NCTM, 2013). 

 

Two Types of Challenges: Essential versus Technical 

 

When discussing teachers’ concerns regarding alternative assessment methods, it is important to distinguish 

between two primary types: essential and technical. Essential difficulties emerge from the nature of the assessment 

method and the professional knowledge and skills teachers need to master them (for example, having a profound 

understanding of the merits and deficiencies of different assessment methods or having the ability to establish the 

reasoning and a solid explanation why assessment choices and decisions were made). Technical difficulties are 

more related to the toolbox a teacher needs for such assessment (for example, proficiency in Excel or other 
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spreadsheet software so as to be able to gather the data, or knowledge about how to provide credible, valid, and 

reliable assessment). Essential difficulties require the intervention of external parties to help correct a gap in 

pedagogical or practical knowledge to rectify the difficulty; technical difficulties are those that can generally be 

easily rectified by providing some tool or basic skill.  

 

Method 

Research Goals 

 

As a result of the growing awareness of the importance of multiple assessment methods in mathematics education, 

there has been an increase in the volume of research on the topic (Cai et al., 2020; Kim & Noh, 2010; Veldhuis & 

van den Heuvel-Panhuizen, 2020; Watt, 2005; Zhao et al., 2018). However, these studies tend to focus on 

comparing traditional (which see the discipline as a static corpus of knowledge involving a series of actions and 

procedures and emphasize evaluating learners’ basic knowledge and skills) and alternative methods (particularly 

those based on the constructivist approach, in which mathematics is seen as a tool for thinking and problem 

solving, with an emphasis toward investigation) (Stipek et al., 2001).  

 

Data Analysis  

 

The study was designed to be qualitative so as to allow the researchers to discover unique issues and concerns 

expressed by the teachers relevant to their work in their own voice (Creswell & Poth, 2016; Kegler et al., 2019; 

Saldana & Omasta, 2018). It was divided into three stages as follows:  

 Individual meetings with MTs and S-MTs, during which demographic information was gathered and 

they were asked to write down their most immediate concern regarding student assessment. (Stage 1) 

  The participants from Stage 1 were divided into groups of four to six and asked to classify each of the 

concerns raised (by all the members of the group) as either essential or technical (see definitions, above) 

and analysis of differences based on two variables (MT/S-MT; elementary/ middle school). (Stage 2) 

  Distribution of a two-part online questionnaire sent to a new group of MTs followed by analysis of the 

data collected to determine issues, classification, and frequency based on the variables. Part I asked for 

general background information (education, number of years teaching and teaching mathematics, 

background in assessment procedures, grades taught). Part II comprised two open questions: (i) Is there 

any issue concerning student assessment (in mathematics) that concerns you as a mathematics teacher? 

What is it? (ii) Do you believe it warrants immediate help? Please explain.  (Stage 3) 

 

Participants 

 

All the participants were enrolled in colleges and/or were teaching in Israel. Participants for Stages 1 and 2 (see 

below) included 43 MTs (16 elementary and 27 middle-school) enrolled in three MT professional development 

courses and 70 S-MTs (23 elementary and 47 pre-middle-school STs) studying in two academic courses on 

evaluating achievements in mathematics. Participants for Stage 3 included 84 MTs who answered a call for 

participants and who responded to the online questionnaire sent to them. 
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Results 

Demographic Information  

 

The participants’ demographic information is summarized in Tables 1 and 2.  

 

Table 1. Demographic Information for Stage 1 Participants (n=113) 

Group School level Elementary school (f = 39( Middle school (f = 74) 

Teachers  

(f = 43) 

f 16 27 

% within group 37% 63% 

% within school level 41% 36% 

Student teachers 

(f = 70) 

f 23 47 

% within group 33% 67% 

% within school level 59% 64% 

 

As seen in Table 2, over half of the teachers had at least ten years of teaching experience, and most worked in 

elementary schools, a relatively lower proportion than the statistics of the participants in Stages 1 and 2.  

 

Table 2. Demographic Information for Mathematics Teachers Who Responded to the Self-report Questionnaire 

(n=84) 

  n % 

Teaching seniority (years) 

1-3 9 10.7 

9-4  29 34.5 

10+  46 54.8 

School level 
Elementary school 79 94.0 

Middle school 5 6.0 

Specialization in teaching 

mathematics 

Yes 65 77.4 

No 19 22.6 

Background in evaluating and 

assessing student achievement 

None 18 21.4 

Academic or advanced study course 66 78.6 

 

With respect to Research Question 2, essential difficulties, the dealing with which require outside intervention 

were more frequent in all groups. In comparison to technical difficulties, for which dealing with do not require 

outside intervention, of the 113 problems raised by the participants, two-thirds were defined as essential, and only 

one third, technical. To better understand the attributes of the issues that concern teachers and S-MTs, in Stage 2 

of the study, the 113 issues regarding the assessment of mathematics students, both essential and technical, were 

sorted into three main categories based on validity, reliability, and application.  

 

Stage 1: List of Concerns 

 

The concerns given by the 113 participants regarding assessment of mathematics students could be sorted into 
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three main categories: validity, reliability, and application (see Table 3 for distributions and Table 4 for examples). 

 

Table 3. Distribution of Categories of Assessment Concerns According to S-MT or MT 

 Validity Reliability Application Total 

S-MTs 17 17 36 70 

MTs 14 5 24 43 

Total 31 22 60 113 

  

Table 4. Examples of Issues Divided into Main and Subcategories 

Main Category 

(n = 113) 
Subcategory Examples 

Assessment validity 

(n =31) 

What is being evaluated 
No possibility of calculations in ways 

that differ from those learned in class. 

Meaning of grade 

Difficult to evaluate knowledge using 

numerical grades.  

Absence of verbal assessment and tools 

for ongoing improvement. 

Impact of teacher’s instruction on the 

grade 

The teacher who gives the test to 

evaluate achievements is not fully 

acquainted with the entire scope of the 

subject. 

Student variance 

Evaluating diagnosed students in relation 

to the class.  

On the one hand – accommodations; on 

the other – in relation to the class  

Student’s partial understanding 

Student understands but the solution is 

wrong.  

Student gives correct solution but does 

not understand / cannot explain 

Weight of the student’s emotional 

difficulties 

Impact of stress (confusion) 

Assessment reliability 

(n =22)  

Scoring is not consistent/uniform 
Difficult to quantify the answer to each 

question according to its importance.  

Giving a grade that is not 

consistent/uniform 

Recurring mistakes. 

Subjective assessment 

Teacher’s assessment is subjective 

(affected by previous acquaintance with 

the student). 

Assessment Lack of comprehensive assessment tools Difficult to measure and encompass all 
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Main Category 

(n = 113) 
Subcategory Examples 

applicability 

(n = 60) 

the material learned in an exam with a 

limited number of questions 

Numerical grades as norm 
Children expect a grade expressed in 

numbers 

Providing effective feedback 
Giving feedback in a way that will 

motivate the student to improve. 

 

Stage 2 

 

Participants categorized the 113 issues as either essential (e.g.,97) or technical (e.g., 26). The results showed that 

approximately two-thirds were defined as essential. The distribution of essential/technical issues based on MT/S-

MT and elementary/middle school is shown in Figure 1. 

 

  

 

Figure 1. Comparison of Number and Percentage of Essential and Technical Concerns Regarding Student 

Assessment by Type of Teacher (In-service/pre-service) and Type of School (Elementary/Middle) 

 

Note that the issues that concern MTs and S-MTs are mostly essential (total 86%). MTs and S-MTs seemed most 

concerned with difficulties regarding the validity and reliability of assessment, the challenge in making 

assessments in a valid way to overcome expectation of a numerical grade to reflect the learners’ knowledge, and 

in providing effective feedback. 

 

Stage 3 

 

Open question 1. The concerns expressed by the MTs may be divided into four main topics: (i) class variance, (ii) 
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exams (material covered, test anxiety, timing of exams), (iii) the Meitzav test (a nation-wide measure of school 

effectiveness and progress), and (iv) the gap between class assignments and test results. Examples for each are 

listed in Table 5.  

 

Table 5. Examples of Issues in Response to Question 1 in the Questionnaire, Sorted by Topic 

 

Open question 2. The second question on the online questionnaire concerned issues for which the MTs would like 

to get immediate help. The answers revealed five main issues: (i) relationship between class size and difficulties 

in assessment; (ii) difficulties stemming from gaps between students in the class, especially the variance within 

all students in general and dealing with evaluating weak students in particular; (iii) possible gaps between exam 

scores and students’ true abilities; (iv) issues involving the need for external assessment; and (v) difficulties 

stemming from dealing with ensuring assessment reliability. (Note: Some of these concerns were also raised by 

the participants for Stages 1/2.) 

 

Class size. A major concern was the number of students that must be taught simultaneously. Besides the issue of 

class management, it is also a concern from the perspective of having to take into account the students’ emotional 

and cognitive needs (e.g., dyscalculia) when teaching the content. Note the following comments: 

 How do you give your full attention to everyone when teaching mathematics in a large group? I feel I want 

to touch every student, be aware of each one’s needs and difficulties, and adapt assignments as required. But 

Topic Examples 

Class variance  How do I evaluate very weak students as compared to the very strong ones in 

the same class?  

 Difficulty in choosing assessment questions so that they will be appropriate 

for all levels of knowledge in class, including the mainstream students. 

Exams (material covered, 

test anxiety, timing of 

exams) 

 Should I give a quiz at the end of each topic? 

 Should I give an exam that covers several topics? 

 Does the learning require quantitative assessment?  

 With respect to graduated/accommodated exams – why do all students 

usually get the same version of the exam and if an accommodated one is 

given, how is it evaluated for the report card? 

Meitzav test  Is there an alternative assessment for the Meitzav? It puts pressure on the 

children, parents, and teachers….  

 The difficulty with the Meitzav tests, which gets greater every year, is how to 

cope with it. How do you advance the weak ones? 

Gap between class 

assignments and test 

results 

 How do I incorporate the assessment of the classes given to individual 

students into the general assessment? At present, it is done using a planning-

vs-performance file. But there is a gap between students’ advancement in 

homework and ongoing assignments and their performance on exams. 

 How do you evaluate a student who works and does the assignments really 

well but does not succeed on the exam? 
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the large number of children in class just won’t allow it. Even a supposedly regular class is full of complexity, 

both from the emotional angle and from the cognitive, social, and academic angles (elementary school MT, 

10+ years experience). 

 I’d choose the issue of a class populated by so many students. Splitting the class into learning levels in 

mathematics could contribute a lot. This way, students will move ahead with the material [at their appropriate 

rate]. Furthermore, the love of mathematics will grow and barriers will be lowered. A discourse between 

groups of similar levels will be created (elementary school MT).  

 On the one hand, quantitative assessment doesn’t assess students’ personal progress; on the other hand, it’s 

very difficult to apply qualitative assessment in a class of 30 students because you have to be involved in 

each and every student’s process, and that’s far from simple (elementary school S-MT). 

 

Differences between student abilities. Teachers mentioned the gaps in student abilities and the resulting 

accommodations for testing that weaker students require that affect their test results. “I teach math to weak 

students, and their forgetfulness is very problematic. It’s hard to find the way to evaluate what really remains 

after time” (novice middle MT); “I need more tips on how to advance intermediate students and those with 

difficulties to a higher level” (elementary and middle MT, 10+ years experience). 

 

Gaps between test scores and actual knowledge. An “essential” concern addressed the possible gap between 

grades received on exams, which are expected to reflect the student’s knowledge, and true capabilities: “There 

are situations when the student understands the material learned, but their exam grade will be low and does not 

reflect the level of knowledge. I chose this issue because it really concerns me” (novice elementary MT). 

 

A student may understand the material in class but when it comes to the exam, they fail or get a low grade, which 

represents a gap in relation to their knowledge:  

“I’m really bothered by the situation of a student who demonstrates good comprehension of the material 

when I sit with him, but then fails the exam. When the exam is over, that same student, having had no 

further explanations, can sit and successfully solve all the questions they got wrong” (novice elementary 

MT). 

 

The need for external, periodic assessment (as opposed to internal assessment, which is performed regularly). For 

example:  

“I would like someone to explain to me why we need the Meitzav tests. The children are stressed by the 

test, and the test doesn’t reflect their level of general knowledge. In my opinion this test is unnecessary, 

and its results just create competition among schools without ever really examining the background of 

the students who took the test with respect to socioeconomic level, learning disabilities, etc.” (elementary 

MT, 10+ years of experience). 

 

Reliability of assessment. This was an important issue:  

“How can we know if students did their work on their own, without help. Many students have private 

tutors who do their homework for them at a very high level that is not manifested in the student’s 

performance in class”; “How do we evaluate students when they work in pairs? Did the student work 
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with a buddy?” (novice middle MT).  

 

Discussion and Conclusion  

 

The goal of the present study was to examine what assessment issues concern MTs and S-MTs and whether they 

were essential or technical issues. The findings suggest that there is a need to provide MTs and S-MTs with 

training and professional knowledge on alternative assessment methods in addition to the traditional ones so as to 

address assessing the unique attributes of mathematical thinking and solving mathematical problems and 

exercises. The findings revealed that MTs and S-MTs are mostly concerned with essential assessment issues, that 

is, those requiring intervention on the part of additional professional bodies, and are less occupied by technical 

issues, which they feel they can handle on their own. Professional bodies include out-of-school experts (e.g., from 

the academic world or the Ministry of Education) or in-school assessment experts (e.g., mathematics coordinator, 

assessment coordinator, pedagogy coordinator).  

 

Most of the concerns of elementary schools MTs and S-MTs were essential (80%) ones. In middle school, 

however, the proportion of participants concerned with essential issues was lower: about two-thirds of MTs and 

about half of S-MTs. This tendency may indicate that middle-school teachers and S-MTs have accrued more 

assessment skills than their peers in elementary school.  

 

An example of an essential difficulty that was expressed by an elementary school teacher concerned how to 

analyze students’ thinking on their way to the solution of the problem: “I would be happy to find a solution to the 

problem of students’ line of thought, and not only the final answer. Whether the answer is correct or incorrect… 

what is the thought process that went through the student’s head?” For comparison, an example of a technical 

problem that was raised by a middle school teacher is, “Can we have an oral exam for students who know the 

material but have difficulties expressing themselves?”  

 

The findings suggest that there are more assessment challenges in elementary schools, which may be explained 

by the fact that in (Israeli) elementary schools, students are not divided into ability levels. The classroom is 

heterogeneous, as opposed to middle school, where mathematics classes are divided according to students’ level 

(Harkabi & Mendel-Levy, 2014). Another possible explanation is that Israeli regulations require middle-school 

teachers to have a master’s degree in teaching mathematics (not the case for elementary school teachers), meaning 

that most middle-school teachers will have had better training and hence better professional ability for evaluating 

student achievement. In this context, it seems important that the curriculum for training mathematics teachers 

should include knowledge of the sequence of learning mathematics so that elementary school teachers will know 

and understand the importance of the topics they are teaching for future learning, and that middle school teachers 

will be well acquainted with their students’ previous knowledge.  

 

Another interesting finding was that S-MTs, both in elementary and middle schools, reported a lower proportion 

of essential difficulties than did MTs. This may be explained by the fact that during their practice lessons, students 

are accompanied by teacher educators. If a difficulty arises, they can turn to the teacher educator (or other support 
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system in the college), and immediately receive help to solve any issue when evaluating their students’ 

achievements.  

 

Comparing the results from Stages 1 and 3 showed similar responses with respect to the areas of assessment where 

they encounter difficulty with the greatest frequency. This finding contributes to the validation of the questionnaire 

distributed in Stage 3. Teachers most frequently indicated that they were interested in receiving a true, immediate 

response to concerns relating to class size, student heterogeneity, evaluating thought processes when solving 

mathematical problem, ways to measure achievement other than exams, assessment reliability and validity. Other 

issues included possible gaps between the grade awarded through assessment such as tests, and the students’ true 

abilities and performance on class assignments. These corroborate findings in previous studies that found that 

most of the issues of concern to MTs relate to assessment credibility and validity, lack of knowledge about how 

to use alternatives to traditional assessment, and class size. However, these studies also revealed areas not raised 

in the present study, such as teachers’ autonomy to choose an assessment tool and the immense professional 

investment and time required to develop and validate new ones  (Al-Nouh et al., 2014; Kim & Noh, 2010; Stipek 

et al., 2001; Watt, 2005). 

 

The issues regarding class size and heterogeneity dealt with, among other things, how to cope with the vast gaps 

in the mathematical abilities of the students in a class; how to evaluate the achievements of student with special 

needs; how to evaluate the personal progress of each individual student; the content and pedagogical knowledge 

required to accommodate assignments and exercises for different students; what tools and knowledge are needed 

to work with students who are having difficulties without slowing down the rest of the class, and more. It should 

be emphasized that the finding that issues of student variance and gaps in learning levels are of concern to teachers 

indicates that they understand the importance of providing differential responses to each student and their desire 

to undergo professional development in that area.  

 

Teachers also indicated the importance of being able to respond to a student’s emotional needs, especially special-

needs students in integrated classes and those with math anxiety (Geist, 2010). (Note that Israeli law mandates 

mainstreaming students with special needs which leads to high level of heterogeneity in the classroom [Knesset, 

2002]). This also explains why MTs expressed concern with external assessments in the face of which, they claim, 

students often exhibit test anxiety, especially in mathematics, meaning that they are aware that the results of 

external assessment do not necessarily indicate the students’ true level of mathematical knowledge, given that 

such exams do not consider the examinees’ backgrounds (socioeconomic status) or whether they have learning 

disabilities or special needs which will affect their grades, as noted by studies that have dealt with the effect of 

students’ personal data. These are not necessarily related to the class itself, and can include issues regarding 

behavior, medical status, language abilities, and the inclusion of special-education students in class. (Cai et al., 

2020; Mandinach, 2012.)  

 

Teachers also demonstrated concern regarding the validity and reliability of mathematics assessments, including 

issues related to the essence of the content requiring assessment; appropriate modes of assessment; ways of 

ascertaining and confirming the assessment’s validity and objectives, and which topics should be included in the 
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assessment; ascertaining whether the assessment evaluates only the students’ work and not the contribution of 

people who help them (parents, private tutors, etc.); how to evaluate partial (incomplete) work, unclear 

assignments, or mistakes that are carried through to the solution; how to evaluate abilities and achievements that 

cannot be measured or are not unequivocal, such as motivation, amount of investment, and so on. These issues 

regarding validity and reliability of assessment in mathematics are consistent with previous studies which also 

noted that one reason teachers tend to resist the integration of alternative assessment assignments in their work is 

the difficulty of establishing their validity and reliability (Davison & Leung, 2009; Kulm, 2013; Levy-Vered & 

Nasser-Abu Alhija, 2015; Li et al., 2019; Savickiene, 2011; Veldhuis & van den Heuvel-Panhuizen, 2014, 2020, 

Watt, 2005). 

 

Designing Appropriate Assessment Methods 

 

Issues regarding knowledge of assessment methods in mathematics were raised when teachers pondered the 

question of the gap between the knowledge students exhibit in class and the knowledge expressed in the exam. 

This concern indirectly represents a lack of assessment knowledge and the fact that teachers feel they lack 

professional assessment tools that can help them deal with these gaps. Similarly, the numerical grade produced 

by mathematics assessment does not give room for students to improve and correct themselves, because, without 

detailed verbal feedback about every part of the solution and for each stage, students cannot discern their errors 

and mistakes, and consequently do not know on what they should focus to improve. This means that in addition 

to the numerical grade, there is a need for qualitative measuring tools, and this need is shared by teachers and 

students alike.  

 

In fact, MTs are asking for a rational picture of the situation that will reflect the students’ level of understanding 

of the material learned and the degree of their investment in learning processes. The teachers’ expectations that 

assessment be valid, reliable, unequivocal, and precise is affected by the unique nature of mathematics and the 

need it imposes for high precision in any exercise or problem. Teachers expect that the assessment will produce a 

numerical grade that reflects a learner’s knowledge and provide effective feedback. Therefore, the subject of 

alternative assessment in mathematics requires specific in-service training for MTs and special training for S-MTs 

as part of their studies.  

 

In fact, the findings reveal that MTs and S-MTs are eager to get answers to a variety of practical questions 

regarding assessment. These findings substantiate previous evidence regarding the impact of introductory 

assessment courses in frame of teacher training and in the frameworks for teacher development (Levy-Vered & 

Nasser-Abu Alhija, 2018; Levy-Vered et al., 2022). Similarly, other researchers have emphasized the need to use 

and develop various assessment methods that can support mathematics education (Chiang, 2015; Veldhuis & van 

den Heuvel-Panhuizen, 2020). This requires guiding and supporting MTs and S-MTs and focusing on developing, 

validating, and applying varied ways of assessment (Kim & Hon, 2010; Veldhuis & van den Heuvel-Panhuizen, 

2020).  

 

Another factor to be considered is involving students in designing and performing alternative assessments so that 
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they understand why and how they are being evaluated, thus giving them responsibility in setting their own course 

of learning (Chiang, 2015). Peer assessment contributes to the development of students’ meta-cognitive thinking, 

which is valuable for learning mathematics and for increasing their self-awareness of their own strengths and 

weakness in their studies of mathematics (Shahbari & Abu-Alhija, 2018). It has thus been recommended that, in 

addition to various other alternative assessments methods, peer assessment should be incorporated  into the 

assessment protocol. 

 

We may conclude that alternative assessment for mathematics must be constructed professionally so as to 

complement the lacunae of quantitative assessment and be based on clear, pre-established criteria. Clear criteria 

for assessment of learning – at all stages – must be defined, as must be students’ achievements, by using various 

methods of examination that include periodic quizzes for formative assessment, exams for summative assessment, 

external assessments, etc. This will ensure clarity about what is demanded of teachers and the broad criteria for 

professional, objective assessment. 

 

Study Contribution 

 

The findings of this study should be made known to decision-makers in the education system, MT supervisors in 

the various levels of educational, and teacher educators in universities and colleges who train S-MTs or provide 

professional development to MTs. The findings can form a foundation on which specific, focused, and practical 

alternative-assessment training programs -in mathematics- can be built. This is particularly important for MTs 

because, despite the clear advantages of alternative assessment methods, many MTs have difficulty applying their 

principles in the classroom (Cai et al., 2020; Kulm, 2013). In fact, studies show that, in most cases, MTs still tend 

to use traditional quantitative exams that require uniform solutions, although these solutions are not necessarily 

related to the students’ learning experience and specific context (Shahbari & Abu-Alhija, 2018; van den Heuvel-

Panhuizen, 2005). Therefore, it is recommended that programs for training MTs, in-service professional 

development, guidance, etc., all be based on the findings from specific surveys that examine MTs’ needs (Shriki, 

2013), similar to the questions in the present study. 

 

It should be pointed out that although alternative assessment provides teachers and students with reliable 

information about knowledge, abilities, and learning and thinking processes, at times, it places more emphasis on 

the way assignments were performed and the time and means invested in doing so, and does not necessarily grade 

the outcome such as what knowledge and problem-solving abilities were gained. Providing MTs with assessment 

training and practice could improve their teaching-learning processes, their assessment abilities, and support more 

efficient use of both quantitative and qualitative assessment findings (Levy-Vered & Nasser-Abu Alhija, 2015). 

 

The present study can make a practical contribution in developing curricula that includes not only teaching and 

assessment methods but also relate to the assessment difficulties teachers might encounter, such as student 

variance with respect to mathematical ability, level of cognitive thinking, language and reading comprehension, 

parents’ education and ability to help their children with their mathematics studies, and even the help that the 

children get [or do not get] at home. Too often,  MTs and S-MTs are not even aware of all these components that 
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go into better assessment skills.  

 

A practical way to advance these abilities is to teach MTs and S-MTs the skills to systematically gather both 

qualitative and quantitative data over time and use them to evaluate and improve their own mathematics teaching, 

while also advancing their students’ level of comprehension and improving their thinking skills (Cai et al., 2020). 

For this process, it is possible – even desirable – to involve the students too. Systematic feedback that teachers 

themselves produce on their teaching alongside their students’ learning could improve teachers’ abilities to better 

adapt their level of teaching to the learners’ levels and their real needs, thus contributing to improving 

achievement. This conclusion is strongly supported by findings in previous studies that found that learners’ active 

participation in assessment processes, alongside their participation in learning processes, can improve their 

achievements in mathematics and their positive attitude toward the discipline (Abali Öztürk & Sahin, 2014; 

Ediger, 2013; Kulm, 2013; Zhao et al., 2018).  

 

Ideas for Further Research 

 

Further research that examines the unique assessment needs for mathematics could expand the knowledge gleaned 

in the present study and contribute to a relevant, authentic response for professional, high-quality, valid, and 

reliable assessment methods. The questionnaire used in the present study can be distributed to teachers prior to 

and following a focused in-service professional development course about evaluating achievements and better 

modes of assessment in mathematics. This would facilitate examining the effectiveness of the in-service course 

as well as the overall effectiveness of MT training in general. The school assessment coordinator could be called 

on to help with assessment for mathematics studies by providing precise answers for needs as they arise in situ. 

Expanding in-service courses for teachers, and providing courses aimed at bettering assessment methods in 

mathematics, as well as providing individual and group guidance, can provide a foundation for improving and 

advancing the teacher’s ability to use varied means of assessment, adapt them to their needs, and strengthen 

personal and interpersonal relationship with students. 

 

Recommendations 

 

In this study we found three topics which preoccupy many mathematics teachers: 1. The exams and how to cope 

with the difficulties they present; the gaps between individual students; the gaps between a student’s knowledge 

and his exam grades; test anxiety; question scores, grades and what they reflect; the desire to include aspects of 

skill such as motivation and ability, and not only the achievement, etc. 2. Class diversity. 3. Study group size. The 

findings of this study show that teachers want answers to practical concerns when they come to evaluate their 

students’ achievements. The findings of this study may be helpful to decision makers in charge of preservice 

teacher training, and those in charge of the professional development of in-service teachers.  

 

They may serve as the infrastructure for building dedicated training programs which are focused and practical. 

The following are several recommendations which emerged from previous studies concerning assessment literacy. 

We chose to share our recommendations while making a distinction between teacher training and professional 
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development programs.  

 

Major Recommendations in the Frame of Teacher Training 

 

 Teacher training colleges should offer a number of courses focused on imparting principles of literacy 

assessment and the informed use of various assessment methods according to the aims of the specific 

assessment.  

 It is evident that in the past decade preservice teachers are already integrated in the schools and get experience 

in the field. Student teachers must also be given frequent opportunities to assess their charges. This needs to 

include writing exams and other means of assessment, marking them and making educational decisions based 

on the outcome of this assessment. 

 

Main Recommendations in the Frameworks for Teacher Development 

 

 In-service training courses must be based on the teacher’s needs as they emerge from the field to offer relevant 

responses to the difficulties teachers encounter in their classrooms. 

 Teachers should have access to an assessment professional as part of their inservice development. This allows 

them to get specific answers to their specific needs as emerge from the field on an ongoing basis. Such an 

expert may serve as a role model for teachers, and this may be more effective than offering sporadic in-service 

training. 

 Building an infrastructure for continuous growth and development in the field of assessment should be 

available throughout the teacher’s professional life. Developing such frameworks must take place in 

cooperation with the decision makers, such as local authorities and regional councils, as well as school 

principals and academic institutions. At the same time, there is a need to develop quality control mechanisms 

to assess the contribution of such infrastructures to the advancement of teacher assessment skills. 
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