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Abstract 
The Lithuanian state general mathematics education program for primary school (2008) emphasises a 
development of students' mathematics competence in primary classes as the one of the most 
important task of teaching mathematics. In this paper, mathematics competence is defined as the 
combination of subject knowledge, mathematical communication, mathematical thinking, and problem-
solving abilities, and attitudes to learn mathematics. By educating students, primary school teachers 
use a variety of teaching materials: school textbooks are no longer the only one source, but it is still 
important, and the state schools use it in a teaching process widely. In our research, we sought to 
assess the possibilities of the four different series of mathematics textbooks to develop students' 
mathematics abilities. The study included three groups of prospective teachers studying under the 
different primary school teacher education programs (full-time, part-time, and retraining). The results 
of the study reveled that the evaluation of the textbooks done by the three groups of pre-service 
primary school teachers was similar in a several aspects. The possibilities of different series of 
textbooks to develop students' mathematics abilities were observed, their strengths and weaknesses 
emerged. 

Keywords: mathematics abilities, mathematics textbook, primary school, pre-service teacher, textbook 
assessment. 

1 INTRODUCTION  
According to the national Lithuanian curriculum, mathematics education in a school aims to help 
students develop their mathematical competence that include mathematics knowledge, general 
mathematical abilities (mathematical communicating, mathematical thinking and problem-solving), and 
attitude to interest in mathematics ([1]). Knowledge gained in certain mathematical content areas will 
help students orient themselves in everyday life, and prepare for a further studies in mathematics and 
other school subjects.  

By educating students, primary school teachers use a variety of teaching materials. A textbook is 
defined as a mean helping students to attain the educational goals and outcomes set forth in the 
General Programmes for primary and lower secondary school (further, GP, [1]), i.e. to develop 
competence – to create value system, to gain the required knowledge, understanding and abilities 
([2]). It can be noted,  school textbooks are no longer only the one main teaching and learning source, 
but it is still important instructional material and the state schools widely used it in a teaching process 
([3], [4]). Most often, school council, administration and teachers jointly choose one textbook from 
among several types for instructional use in mathematics; additional supplementary materials 
(exercise book, task book, and other books) for students are buying by students’ parents; teacher 
sources are buying by teachers independently.  

In a preparation of textbooks, every author seek to implement a requirements of an education program 
and to comply with the national textbook evaluation criteria. As a national textbook researchers state 
([2], [5]), the purpose, functions and content requirements for the textbook is associated with the 
provisions to develop students’ competences. All textbooks must be approved officially by expert 
panels within the Ministry of Education, Science, and Sport. When assessing a content of a textbook, 
major attention is paid to the material for the development of general abilities. The approval of new 
textbooks is conducted according to rules and requirements for textbook evaluation, corresponding 
with textbook evaluation criteria and educational program ([3], [6]). Although these pedagogical, 
psychological and subject evaluation criteria are related to the textbook subject content and applied 
pedagogy ([7]), they reflect the specificity of a particular subject only partially. Clearly, approved 
textbooks are reviewed by specialists in a particular subject, who, in accordance with the general 
criteria, seek to determine the correspondence of the textbook content with the educational objectives 
of this subject. It is believed that the authors, in order to realize the general programs, analyze the 
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constructs of mathematical abilities described therein and develop such educational content that is 
suitable for the development of these abilities. 

The quality of the content of mathematics textbooks is a topical issue of Lithuanian mathematical 
education, but it is not widely studied in the country. More attention was paid to the analysis of the 
textbooks of the basic school ([4], [8], [9], [10]) and more less - to the studies of primary school 
textbooks problems ([11], [12], [13]). The research that carried out the analysis of national 
mathematics textbooks in terms of their possibilities to develop mathematical abilities has not been 
found. When analyzing the peculiarities of the textbooks of the main school, the author of this research 
revealed the problem - teachers have some difficulties to evaluate and choose textbooks for their 
students' class and for a particular student ([4]).  

Therefore, the aim of the study is twofold: 1) to find out whether pre-service primary school teachers 
are able objectively evaluate textbooks in terms of their ability to develop students' general 
mathematical abilities; 2) to evaluate the possibilities of the four different series of mathematical 
textbooks used in the country to develop students' general mathematical abilities. 

“Mathematical abilities refer to a combination of cognitive abilities and knowledge that contribute to 
one’s performance on a wide range of mathematical tasks” ([14]). General mathematical abilities are 
usually defined by naming specific characteristic of mathematical activity. Different sets of such 
properties can be found in various scientific and educational sources, a few descriptions are given 
below.  

Mathematical communication is the ability to communicate mathematical knowledge properly and 
effectively ([15]). This ability enable students communicate mathematical thinking clearly to peers, 
teachers, and others; understand written mathematical presentations and compose relevant 
questions; explain ideas, situations, and mathematical relations orally or in writing with real objects, 
images, graphs; convey mathematical ideas appropriately; organize, reflect upon and clarify ideas, 
relationships, mathematical thinking and mathematical arguments; describe everyday events in 
mathematical language or symbols ([15], [16]). 

Mathematical thinking is a mental mathematical activity that includes the ability logical and 
systematical reasoning, summarize, substantiate, analyze, argue, draw logical conclusions, solve 
problems, discover relationships ([17]). As stated in the Lithuanian GP ([1]), primary school students 
should be able to think productively under normal circumstances; to display elements of creative 
thinking in unusual circumstances; to review the features of objects and phenomena, to identify their 
main and less important relationships or patterns; to show independence, originality of thoughts; to 
draw precise and logical conclusions or correct conclusions based on a judgment. 

Problem-solving skills are described as the ability to reason, argue, justify, to draw conclusions: to 
understand the problem; to distinguish facts from opinions; when finding a solution to the problem - 
identify relationships between variables; when choosing a strategy - to reflect on the causes and 
consequences; when reflect on the results - critically evaluate the assumptions and alternative ways of 
solving the problem ([18]). 

2 METHODOLOGY 

2.1 Respondents 
In our research, at first, we sought to find out how a pre-service teachers evaluate textbooks in terms 
of their suitability to develop students' mathematical abilities. The three groups of pre - service primary 
school teachers were attended in the study, which was conducted in 2018 – 2019. The first group 
studied under a full-time study program; the second group studied under the part-time study program; 
the third group - studied under the retraining study program. Compared to other groups, members of 
the first group had the lowest level of work experience with textbooks, acquired during a pedagogical 
practice at school; some pre-service teachers of the second and third groups had a several years of 
teaching experience as a primary school teacher assistant.  

2.2 Method 
The research followed qualitative strategy, methods of collective case study and logical description 
were applied. These methods can provide an intensive description about an investigated subject ([19], 
[20]). The task to evaluate the four different textbooks A, B, C, and D was performed by 16 pre-service 
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teachers of each study group. A, B, C, and D are the codes of the four national textbooks series: 
Matematika, Nut, Rainbow, The Land of the Numbers (sequence by the alphabet, not by the code 
letter). Every group of 16 pre-service teachers was divided into the small groups of 4 students: the first 
group evaluate the textbook A, the second – the textbook B, etc. One pre-service teacher of each 
small group analyzed and evaluated one textbook for the particular grade - 1st, 2nd, 3rd, or 4th (the 
textbook for the each grade consists of 3 or 4 separate publication parts); then the joint group decision 
was taken on the textbooks for the 1st - 4th grades, i.e on the whole seria A, B, C or D. This method of 
assessment is based on the fact that the one textbook seria consists of the four textbooks for the 
grades from 1st to 4th are created by the same authors and have the same methodological structure.  

2.3 Instrument  
The instrument used in this study enable the evaluation of textbook within the approach of the 
mathematical abilities development. It was created by the adaptation of mathematical abilities 
indicators used in GP ([1], [4]). These theoretical indicators - evaluation criteria - are presented in the 
left column of the Table 4. The participants of the study evaluated each textbook by using of the 9 
criteria, the content of which was deeply analyzed during the theoretical studies. The six-point Likert 
scale was used: from 0 (no attribute) to 5 (an indicator is strongly expressed).  

2.4 Limitations 
In accordance with the expert assessment methodology, each expert should evaluate the all textbooks 
from each series; then the concordance coefficient of their evaluation should be calculated and the 
decision on the objectivity of the assessment should be taken ([21]). However, in the study process it 
is difficult to organize the evaluation of all textbooks by each student (4 series, 4 textbooks for different 
grades, 2-3 parts for each grade, total 48 publications), especially since the textbooks were evaluated 
not only in the terms of mathematical abilities development. In addition, pre-service teachers are not 
experienced experts - this task have been assigned to them in oder to develop their ability to evaluate 
teaching materials. 

Since each researcher analyzed one textbook in great detail and had to base his decisions on 
examples, it is likely that the decision taken as a result of the discussion in the small groups of 4 
participants was objective as possible. In addition, each textbook was presented to the audience with 
examples for each criterion; after comparing the examples given in the different textbooks, each group 
adjusted and specify their assessments. Adopting a more objective decision was also facilitated by the 
opportunity to get acquainted with various foreign textbooks and national textbooks for the 5th grade. 
A more than 16 students were studying in the each study group, those who did not get into the group 
of 16 participants having received the task of analyzing, evaluating and presenting these textbooks. 

However, due to the failure to follow the terms of the expert assessment methodology, the study 
should be evaluated as a pilot study, and for more accurate data, it would be advisable to form a 
group of no less than 12 experts, each of whom would evaluate each textbook. 

3 RESULTS 
The assessment of the textbooks performed by the three groups of pre - service primary school 
teachers is presented in the Table 1. 

The results of the study reveled that the evaluation of the textbooks performed by the three groups of 
pre-service primary school teachers was similar in these aspects: 

• the possibility to develop general mathematical abilities by using of textbooks B and C more 
frequently was evaluated in the highest scores; the textbooks A and D were rated with the 
lowest scores more often (except when the textbook C was assessed by the Group I with lower 
scores; probably, these pre-service teachers don't worked with this textbook during teaching 
practice at school, because of this textbook isn't very popular among state schools);  this 
situation is illustrated in Figure 1; 

• the possibility to develop the ability of mathematical thinking by using of almost the all textbooks 
was evaluated with higher scores (except when the Group I assessed the textbook A); the 
possibility to develop the ability of mathematical communication - with the lower scores,  and the 
possibility to develop the ability of problem solving – with the lowest scores; this situation is 
illustrated in Figure 2. 
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Table 1. Assessment of possibilities to develop mathematical abilities by using of different textbooks  
(A, B, C, D) performed by the three groups of pre-service primary teachers. 

Mathematical 
ability 

Textbook 
 
Pre-service teachers group 

A B C D 

Mathematical 
communication 

I 4,25 4,83 3,25 3,25 

II 3,15 3,51 4,36 3,04 

III 3,33 3,75 4,56 2,08 

Average 3,58 4,03 4,06 2,79 

Mathematical 
thinking 

I 2,75 5,00 3,88 2,75 

II 3,84 3,72 4,24 3,57 

III 3,43 3,44 4,47 3,38 

Average 3,34 4,05 4,2 3,23 

Problem 
solving 

I 2,83 4,83 3,58 1,58 

II 2,61 2,86 4,07 2,94 

III 2,92 3,42 4,44 2,58 

Average 2,79 3,7 4,03 2,37 

Not only the possibilities of different textbooks to develop students' general mathematical abilities were 
revealed as a result of the evaluation and analysis of the textbook examples. Also strengths and 
weaknesses of different textbooks were highlighted (Figure 2): 

• general mathematical abilities might be developed more efficiently while the using of textbooks 
C and B;   

• the assessments of the textbook A are lower, its strongest side is the possibility to develop  the 
ability of mathematical communication;  

• textbook D is rated in the lowest scores, its stronger side is the possibility to develop the ability 
of mathematical thinking, the weakest is - the development of problem solving ability. 

 
Figure 1. Assessment of possibilities to develop mathematical communication ability by using of different 

textbooks (A, B, C, D) performed by the three groups of pre-service primary teachers. 
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Figure 2. Assessments averages of possibilities to develop general mathematical abilities  

by using of different textbooks (A, B, C, D).  

Information presented in the Table 2 summarizes the statements of pre-service primary school 
teachers that describe the advantages of assessed textbooks, and in the Table 3  - the aspects to be 
improved. 

Table 2. Pre-service primary school teachers’ statements describing the advantages of textbooks 

Ability  
Textbook  

Mathematical 
communication Mathematical thinking Problem solving 

A mathematical concepts are 
used purposefully, the 
explanations how to operate 
them are provided;exist an 
opportunity for discussion 
while the analysis of 
illustrations. 

there are tasks and activities suitable for 
students with different academic needs; 
thinking is driven by solving of verbal, 
textual problems; tasks oriente to the 
exploration. 

there are inter-
disciplinatry tasks that 
stimulate discussion; 
different calculation 
methods are given. 

B it is proposed to clarify one 
another's solution; promoting 
group work; promoting 
working in pairs. 

tasks with varying levels of complexity 
are given; suggests exploring; there are 
tasks from simple to more complex. 

sometimes several 
correct answers are 
possible; provides an 
opportunity for 
discussion and 
exchange of opinions. 

C children are introduced to 
mathematical concepts, they 
are encouraged to use it. 

there are many inter-disciplinary tasks 
related to the real environment of 
children, and students can be able to do it 
independently by choosing of their own 
pace of learning; tasks are marked by the 
level of complexity; thinking is promoted 
through logical tasks;  there are many 
challenging tasks that promote 
mathematical thinking; there are 
examples of consistent logical reasoning. 

there are problem 
solving tasks (a few); 
investigation of content 
encourage to pose 
problematic questions; 
there are problems 
that encourage 
discussion. 

D textbook provides examples 
of how to write mathematical 
information; mathematical 
concepts are highlighted; 
sometimes collaboration is 
encourage while work in a 
group. 

promotes logical thinking in solving the 
problems of real life content; there are 
examples of how to apply learning 
strategies. 

there are problem 
solving tasks that 
encourage sharing of 
experiences. 
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As the assessments performed by three groups are similar, it can be state that pre-service teachers 
are able adequately assess the possibilities of different textbooks to develop general mathematical 
abilities. The analysis of the evaluations, and the statements describing the strengths and weaknesses 
of the textbooks, suggests that the tasks presented in all the textbooks are more suitable for the 
development of mathematical thinking than for other general abilities. Another assumption is that all 
assessed textbooks are the least suitable for developing of problem-solving ability. The analysis of the 
pre-service teachers' statements let us distinguish the best recognizable empirical indicators of 
mathematical abilities (Table 4). 

Table 3. Pre-service primary school teachers’ statements describing the aspects of textbooks to be improved 

Ability  
Textbook  

Mathematical 
communication Mathematical thinking Problem solving 

A lack of tasks for group work; 
small vocabulary of 
concepts; rarely provides 
opportunities for discussion, 
exchange of opinions. 

there are no critical thinking 
development tasks; does not 
encourage to doubt; there is a lack 
of creative activities which 
encourage student's independent 
investigation. 

there are no examples of 
problem-solving strategies; 
lack of research tasks; 
there are no tasks for  
reflection promotion, 
demonstration of attitudes. 

B too much word text; don't  
encourage to use 
mathematical concepts. 

 lack of tasks that encourage 
critical evaluation of information. 

lack of focus on more 
diverse activities such as 
projects; necessary to show 
more variety of solutions. 

C lack of tasks for group work 
that encourages 
communication; could have 
shorter terms of tasks; lack 
of tasks oriented to enhance 
mathematical vocabulary. 

 lack of theoretical material; would 
like more logic tasks; 

 lack of project activities; 
more examples of different 
solutions. 

D there are mathematical 
concepts in the textbook, 
but lack of encourage for 
communication; lack of the 
tasks for the collaboration in 
a groups. 

the material presented is most 
often with examples and does not 
encourage to explorate 
independently; levels of tasks 
complexity is allmost similar; lack 
of tasks for logical thinking. 

lack of problem solving 
tasks; one solution is 
predominant; lack of 
questions for discussion. 

Table 4. Theoretical criteria for assessment and empirical indicators  
of possibilities to develop mathematical abilities.  

Theoretical criteria Empirical indicator 

Mathematical communication ability 

Does the textbook encourage the use of 
mathematics vocabulary and symbols? 

mathematical concepts are introduced and used; 
opportunity for discussion while the analysis of 
illustrations. 

Does the textbook contain various examples of the 
mathematical information writing? 

examples of how to write mathematical information are 
provided; tasks for the enhancing of mathematical 
vocabulary. 

Does the textbook encourage communication in 
pairs and / or groups? 

students more often encourage to communicate using 
mathematical concepts; opportunity to explain each other's 
decisions in pairs and group discussions.  

Mathematical thinking ability 
Does the textbook encourage the use of math-
specific thinking strategies (provides the examples 
of consistent logical reasoning)? 

Examples of consistent logical reasoning; tasks encourage 
critical evaluation of information. 
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Does the textbook encourage the identification and 
formulation of problems, and solving by using of 
mathematical methods? 

creative activities, research tasks that students are able to 
solve by themselves independently; different levels of 
tasks complexity; complex, inter-disciplinary tasks that 
stimulate mathematical thinking. 

Does the textbook help to develop abilities of 
analysis, investigation and testing of information 
reliability and the validity of the expressed opinion? 

consist of material that stimulate independent exploration; 
tasks that encourage doubt on the answer. 

Problem solving ability 
Does the textbook indicate that the problem can be 
solved by more than one way? 

several different calculation methods are given; inter-
disciplinatry tasks stimulate discussions; research tasks, 
project activities. 

Does the textbook indicate that the question can be 
answered in a various ways? 

demonstration of several possible correct answers, 
different solutions; examples of problem-solving strategies. 

Does the textbook provide opportunities for 
discussion, sharing of opinions? 

opportunity to discuss, exchange opinion, demonstrate 
attitudes; investigation of learning content raises 
problematic, debatable questions; inter-disciplinary tasks 
promote problem solving in discussions, by sharing of 
experiences. 

4 CONCLUSIONS 
Theoretical backgrounds of mathematical competence enable pre-service primary teachers 
adequately assess the possibilities of different textbooks to develop general mathematical abilities, 
indicate textbooks that take more possibilities to develop general mathematical abilities, and recognize 
the strengths and weaknesses of a textbook. 

The pilot evaluation of the textbooks performed by the pre-service primary school teachers reveal that 
the tasks presented in assessed textbooks are more suitable for the development of mathematical 
thinking than for other general abilities, and all assessed textbooks are the least suitable for 
developing of problem-solving ability. 

The best recognizable by the pre-service primary teachers empirical indicators of possibilities to 
develop mathematical abilities are these:  

mathematical communication are promoted when mathematical concepts are introduced and used, 
examples of how to write mathematical information are provided, and the opportunities to explain each 
other's decisions in pairs and group discussions are created;  

mathematical thinking are developed when examples of consistent logical reasoning are given, 
teaching material encourage independent exploration, different levels of tasks compexity are given, 
tasks encourage critical evaluation of information; 

problem solving abilities are developed when different calculation methods are presented, several 
correct answers and examples of problem-solving strategies are demonstrated, opportunities to 
discuss and exchange opinion are formed, teaching material oriented to raise problematic, debatable 
questions, inter-subject tasks promote problem solving in discussions and by sharing of experiences. 
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