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Abstract. Developing students' transversal skills is an important
education goal, and its implementation requires equipping teachers with
appropriate supplementary materials and methodological support. The
aim of the research was to develop supplementary materials aimed at
enhancing students’ problem-solving and self-regulated learning skills,
and to pilot the materials in secondary school lessons. Problem-solving
and self-regulated learning skills are transversal skills, so the
supplementary materials were not subject-specific and were designed to
help teachers promote these students' skills in the lessons of any school
subjects. The set of materials comprised 10 worksheets with both
questions and prompts that could promote the development of students’
problem-solving and self-regulated learning skills. In total 139 teachers
applied to pilot materials for a month, and 36 of them provided feedback
by completing a questionnaire. Participants represented different schools
and school subjects and were teachers of Grades 5-12; the majority of
them (80,6%) had more than 21 years of work experience. Overall,
participants evaluated the materials as very helpful for developing
students' problem-solving and self-regulated learning skills, as the
materials paid particular attention to planning, self-monitoring and self-
reflection through a detailed focus on each of these processes, stimulated
by questions in the materials. However, the teachers also concluded that
the students lacked the in-depth metacognitive skills to self-analyze and
self-regulate their performance, and teachers provided feedback and
valuable suggestions for improving the supplementary materials. The
study contributes to the research area and work of practitioners by
demonstrating that appropriately designed supplementary materials are
a valuable and useful tool to help teachers develop students' problem-
solving and self-regulated learning skills.
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1. Introduction

In a rapidly developing environment, learners' skills for solving challenging tasks
and using effective strategies are of great importance. The ability to use a vast
array of internal cognitive processes and to self-regulate one's actions, behavior
and motivation are crucial for learning and can be achieved by developing
students' problem-solving (PS) and self-regulated learning (SRL) skills. PS and
SRL are among the most important transversal skills, and the development of
different transversal skills has received much attention in education in recent
decades, because they are acknowledged as among the most important skills for
the future (Suto & Eccles, 2014; Vincent-Lancrin et al., 2019). Integrating these
skills into the curriculum and teaching and reinforcing them effectively in
everyday lessons are essential for their successful acquisition.

Although a number of researchers have studied PS from different perspectives
(e.g. OECD, 2013; Sukontawaree et al., 2022; Wu & Molnar, 2022), and the different
aspects of SRL (Schunk & DiBenedetto, 2021, Zimmerman, 2015) for several
decades, scientists still highlight the necessity of improving teachers' PS skills
(Liljedahl & Cai, 2021), and their knowledge and skills for developing students'
SRL skills (Lawson et al., 2019; Linde et al., 2022).

To advance SRL skills in the PS process, Ifenthaler (2012) elaborates on direct
external support supplemented by direct instructions, indirect external support
and prompts that facilitate comprehension and the use of PS strategies; these
findings are confirmed by other researchers (Breitwieser et al., 2022). It is claimed
that metacognition and the promotion of specific strategies are crucial for both PS
and SRL (Schuster et al., 2023; Zepeda & Nokes-Malach, 2023), and asking
reflective and thought-provoking questions can serve as useful prompts in the PS
process. To help teachers develop students' PS and SRL skills, teachers could be
supported with ready-to-use lesson plans or methodologically well developed
supplementary materials, for example, worksheets, that could be applied in the
learning process.

Therefore, the aim of this research was to develop a set of supplementary
materials that could be used to enhance students” PS and SRL skills. The research
questions were as follows: What are teachers' perceptions and experience with the
materials? Can the use of such additional worksheets help to develop students' PS
and SRL skills? To answer these questions, the literature on PS and SRL was
reviewed, and the supplementary materials were developed and piloted. Then
teachers' views and experiences of using the materials were analyzed, and the
suggestions made for improving them were summarized.

2. Literature Review

The main concepts of this study are PS skills and SRL skills, as two very important
transversal skills that are included in curricula in numerous countries, including
Latvia (Cabinet of Ministers, 2018). Both concepts are central elements of the
supplementary materials developed for teachers, and will be explained further. In
addition, enhancing transversal skills for students via various methods, the
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rationale for developing the supplementary materials, and the process of piloting
them in the framework of the current research will be discussed.

2.1. Problem-Solving Skills

The concept of PS skills has been studied widely by the fields of psychology and
education and there are various and rather different approaches to defining and
researching PS skills (see Contente & Galvao, 2022; Maries & Singh, 2023; Wu &
Molnér, 2022). A thorough understanding of PS skills is crucial, as they are listed
among the crucial life skills (or transversal skills) that students have to acquire.
One of the seminal authors in this field, Polya (1957), stated that there are several
processes or steps involved in PS: 1) understanding the problem, 2) devising a
plan, 3) carrying out the plan, and 4) looking back. Similar ideas are included in
modern frameworks for student PS (Dostdl, 2015), for example, in the
international PISA assessment, that several important processes underlie PS: 1)
exploring and understanding; 2) representing and formulating; 3) planning and
executing; and 4) monitoring and reflecting (OECD, 2013). In psychology, PS has
been studied in various ways. For example, in the approach to studying complex
problems, computerized tests are typically used to assess two key aspects of PS:
a) knowledge acquisition (exploring the rules of the problem); and b) knowledge
application (using the acquired knowledge to solve the problem effectively)
(Fischer et al., 2012). Mandal (2019), on the other hand, lists very detailed
theoretical steps of PS in education settings: 1) defining the problem; 2) identifying
the solution options; 3) identifying the best solution; 4) planning; and 5)
evaluating the result.

Theoretically, the number of processes or steps of PS vary, though the content of
these steps is similar. It is also important to acknowledge that PS processes are not
linear, which means that not all processes have to follow a “theoretical sequence”
and not all steps need to be followed in all cases, and some steps may be omitted
(OECD, 2013). This justifies an approach that focuses on specific parts of PS
separately within the learning process.

For example, a teacher could focus on planning skills in one lesson and then on
the skill of evaluating the work in the next lesson. This is the approach that was
used by the authors of the current study. In the field of education, there are
contextual approaches to the study and development of PS, such as PS in
mathematics or chemistry (Sidenvall et al., 2022; Téthova & Rusek, 2021), and
transversal skills-based approaches that aim to describe PS skills more generally,
so that they can be implemented as transversal skills in different subject areas.
This is in the case in Latvia, where PS and SRL skills are among the core
competences that students are expected to develop in all school subjects (Cabinet
of Ministers, 2018; Skola2030, 2019a). The current research is based on this
approach, that of providing general materials and enabling the integration of the
elements of PS and SRL in various school subjects.
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2.2. Self-Regulated Learning

The term SRL is a broad “umbrella term” that includes numerous variables that
significantly affect the process of learning (Cleary, 2018; Panadero, 2017). SRL is
the self-initiated engagement in metacognitive, motivational and behavioral
processes with the intention of attaining knowledge and skills. (Zimmerman,
2015). SRL has been widely studied and most researchers describe it as a three-
phase cycle, consisting of 1) a forethought phase, 2) performance or volitional
phase, and 3) self-reflection phase (Zimmerman & Moylan, 2009). Each of these
phases consists of a set of processes that include the use of particular strategies
such as goal setting, strategic planning, time management, help-seeking and self-
evaluation (Zimmerman et al., 2017), which are also important components of PS.
To cope with PS tasks, students need the skills to apply these strategies and the
ability to self-regulate accordingly (Van Gog et al., 2020).

The Competence Approach to Curriculum project that was introduced in Latvia
in 2016 (Skola2030, 2019b) considers SLR and PS as the two of the six transversal
skills. The unexpected occurrence of the Covid-19 pandemic during the
introduction phase of this new competence-based curriculum project highlighted
the vital importance of developing students” PS and SRL skills, as a way to help
students deal with new, unprecedented experiences (Hacatrjana, 2022; Sarva et
al., 2021).

Despite the optimistic goals of education policy, teachers lack appropriate skills
and knowledge of SRL to develop students’” SRL skills (Linde et al., 2022).
Therefore, additional supplementary materials that provide methodological
suggestions for using the materials are considered of great importance, as they
not only set out the PS strategies, but also pay attention to self-regulation
processes, such as task analysis, goal setting, strategic planning, outcome
expectation, choosing appropriate strategies, time management, environmental
structuring, seeking help, self-observation, metacognitive monitoring, self-
judgment and self-reflection, which are outlined in the SRL model of Zimmerman
and Moylan (2009).

2.3. Rationale for the Supplementary Materials Piloted in the Current Research
The set of materials we designed comprised 10 worksheets with detailed, step-by-
step tasks for students to follow, questions that must be answered, and a brochure
for teachers with a short introduction outlining the necessity of developing
students' PS and SRL skills, and supplementary information and suggestions for
using the worksheets. Two of the worksheets (WS) are reminder sheets (RS) that
can help students” attend to their learning by following definite steps.

Each worksheet focuses on either the three-phase SRL and PS processes as a
whole, including goal setting and planning, self-observation and self-reflection,
or only on a specific part of SRL or PS. For example, WS1 focuses on the ability to
understand and comprehend the given task or problem (e.g., one of the
instructions is, “Write down all the relevant terms or keywords related to the
task!”), whereas RS7 provides a reminder about the important steps of solving the
task (providing several prompts, e.g., “Have I ever encountered a similar task
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before?”, “Make notes or a drawing to understand the task/problem better!”).
WS3 is focused on self-evaluating and monitoring progress (e.g., “Do I have a
clear plan: what needs to be done and in what order?”, “What else needs to be
done to complete the task?”), while WS10 is focused on SRL more generally (e.g.,
“Which of your skills would you like to improve the most? In what ways could
you do it?”). The questions included in the supplementary materials work as
prompts to foster students” learning skills (Ifenthaler, 2012).

During skills development, students need to experience that they are able to solve
different types of problems independently, thus, increase their confidence to
handle difficulties in general, as self-efficacy goes hand in hand with
metacognition and learning (Lehmann et al., 2014; Uzuntiryaki-Kondakci & Capa-
Aydin, 2013). Therefore, teaching certain aspects of PS step by step can be
beneficial, as students may experience that they are good at some parts of PS, such
as understanding a task effectively, or knowing exactly what they were good at
and what caused difficulties. For this reason, small steps can be effective and
easier to implement, especially for teachers who may feel unsure about the most
appropriate ways to integrate transversal skills into their lessons.

Sometimes it can be difficult to clearly distinguish between specific phases or
aspects of PS (e.g., defining the problem, planning and implementing the solution,
and evaluating it), as studies using factor analysis found that empirical evidence
shows that the planning process goes hand in hand with the task implementation
process (Hacatrjana, 2022). These processes may be clear and distinct theoretically,
but may overlap in practice. It can be assumed that this overlap of PS stages
reflects the trial-and-error approach typically practiced by students, which
distinguishes students from 'experts' in the use of PS processes (Maries & Singh,
2023). The materials used in this study were designed to encourage students to
follow a clear, step-by-step approach when solving problems.

Various authors have proposed similar approaches to enhancing PS through a
step-by-step, detailed process (e.g., Dostédl, 2015; Maries & Singh, 2023). It is
important to use external representations, such as taking notes or drawing
models, to solve problems and tasks more effectively, as it reduces the cognitive
load on a person's working memory (Gupta & Zheng, 2020). If younger students
do not have the habit of notetaking, highlighting important terms or drawing
schemes or visuals to help them understand the problem, it is important to
encourage this habit by explicitly asking them to take notes, or to highlight or to
list the important terms written in the task description. This approach was
incorporated in the creation of the supplementary materials, especially in
worksheets focusing on PS.

The importance of teachers’ role in developing PS skills is discussed in the
literature (e.g., Mandal, 2019), by an emphasis on pedagogical, methodological
and student-centered strategies to enhance PS skills that can also be transferred to
other, general skills. In the empirical study described in the current paper, these
strategies were used in a mixed manner. Although teachers were provided with
ready-to-use supplementary materials to develop students' PS and SRL skills,
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they were encouraged to actively adapt the materials to the needs of the target
audience and to achieve the objectives of the lesson. Asking questions that
encourage students to think is considered an important approach (Mandal, 2019)
and is recommended by the supplementary materials for this study, as most of
the worksheets contain very detailed questions to enhance students'
metacognition during the learning process.

Transversal skills, including PS and SRL skills, are defined rather broadly and
generally in policy documents, however, the necessity to teach them is embedded
in subject-specific curricula, so teachers need a clear methodology for
implementing these skills in the classroom (Vincent-Lancrin et al., 2019). The
research carried out in the OECD project on developing creativity and critical
thinking skills revealed that around half of teachers claimed that their high
workload did not leave time for elaborating on pedagogical approaches to
developing these transversal skills, and 20% of teachers reported that their subject
content did not leave space for fostering critical thinking (Vincent-Lancrin et al.,
2019).

Therefore, it can be concluded that teachers are primarily focused on content, also
in the case of Latvia, where the introduction of transversal skills is expected to be
implemented alongside the new competence-based content (Skola2030, 2019b).
Due to teachers' heavy workloads, teachers will only try a new approach if it does
not interfere with their main tasks of delivering the content, and if they do not
have to spend extra time developing new materials to develop transversal skills.
This indicates that teachers need ready-made materials (e.g., worksheets), such as
the ones used in this study, but with the possibility of adapting them during the
implementation phase, according to the teachers' professional competence and
the needs of the particular class (Bouckaert, 2019; Gonzalez et al., 2017).

There are similarities in SRL and PS processes. SRL is a cyclical process that starts
with planning and setting goals in a forethought phase, followed by self-
monitored and self-guided activities in the performance phase, and self-reflection
and adapting further activities that will be applied in the further learning process
(Cleary et al., 2012), which suggests continuity of activities in order to improve
the learning process. Similarly, it is important for PS, because, for complex tasks,
it is crucial to follow a full cycle of PS and to understand the problem, know the
best strategies to generate solutions, and to plan and execute them; however, one
can use only some PS processes for very brief, specific tasks. This justifies an
approach that develops students’ skills gradually by training small elements of PS
and SRL, like it was done the current research, and that uses feedback to advance
the teacher’s and student’s activities in the learning process, It was important to
pilot the new materials and to obtain teacher feedback on the materials that had
been developed, and on teacher observations of their students” performance and
attitudes.
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3. Methodology

3.1. Sample

A total of 139 teachers signed up to receive new supplementary materials to use
in their daily work, though only 36 participants (1 man and 35 women) provided
feedback on the piloted materials by completing the assessment questionnaire.
Most of the teachers who provided feedback (n = 16; 44%) were 55-64 years old,
11 (30,5%) were 45-54 years old, 1 was 65 or older. Of the younger teachers, 3 were
aged 25-34 and 5 were aged 35-44 years. Most of the teachers had a great deal of
experience in the field: 16 teachers (44%) had been working in schools for 31-40
years, 11 teachers for 21-30 years; only 9 teachers had less than 20 years’
experience. The teachers represented all the regions of Latvia and different types
of general education and vocational education institutions: 21 participants taught
at secondary schools, 6 at gymnasiums, 5 at state gymnasiums, 2 at primary
schools, 1 at a vocational education institution, and 1 teacher taught at a school
for students with functional disabilities.

3.2. Instruments

Teachers were asked to complete a questionnaire after they had tried out the
supplementary materials with their students (see Appendix 1). In the
questionnaire, teachers were required to give their detailed opinions about three
of the worksheets they had used, by evaluating nine statements about each
worksheet, such as, “This worksheet helped students acknowledge their strengths
and weaknesses”, or “This worksheet helped students” develop the ability to
analyze their work and draw conclusions”, on a 6-point Likert scale. The last
question was open ended, and asked teachers to elaborate on their practice in
using the worksheet. They could indicate whether and what kind of adjustments
they had made, what they had observed while using the worksheets, and make
suggestions for improvement. The questionnaire this study used was created for
the purpose of the current study and is not a standardized instrument.

3.3. Procedure

Researchers followed an action research methodology (Johnson, 2012) with the
following steps. First, teachers were requested to pilot a set of materials on
developing students” PS and SRL skills and the teachers who expressed interest
in trying out new materials in their lessons received a set of supplementary
materials comprising 10 editable worksheets (two of them were reminder sheets)
and a brochure with suggestions for using it. The participants were asked to try
out at least six worksheets over a one-month period. After the pilot period,
teachers received a Google Forms questionnaire to evaluate at least three
worksheets, rating different aspects of the worksheets on a 6-point Likert scale
and answering open-ended questions on (a) the usefulness of the worksheets, (b)
teachers' experiences of using the worksheets and observations of students' skills
when using them, (c) whether they had adapted the worksheets, and (d) whether
they had suggestions for improving them. Ethical considerations were applied
and the research was approved by the Research Ethics Committee of Social
Sciences and Humanities of the University of Latvia (November 21, 2022; No. 71-
46/70).
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4. Results

4.1. Descriptive Statistics

To achieve the aims of the research, both quantitative and qualitative data analysis
was done. The descriptive data and quantitative analysis will be presented first,
followed by the qualitative analysis. Altogether, the worksheets and reminder
sheets were used 120 times. The pilot was mostly aimed at teachers of Grades 7-
12, and the materials were mostly used by Grade 9 teachers (24 teachers), while
teachers of Grade 7 (n = 20), 11 (n = 19), 10 (n = 18) and 8 (n = 18) also used it; few
teachers of Grades 5 and 6 used it (n = 3 and n = 7 respectively). In the last grade
of secondary school, Grade 12, the materials were used only 11 times. This could
be because some of the worksheets could have been too simple, and not suitable
for the oldest student age group. A Grade 10 teacher reported that students had
suggested having the worksheets in an electronic format (which is generally well
accepted by students), to make it easier for students to type in their answers and
make amendments.

The worksheets were mostly used in class lessons (n = 36; 30%), which took place
once a week at all the schools, which provided the class teacher with an
opportunity to meet the whole class and discuss any cultural, educational,
organizational, individual, class and school-related issues. One of the reasons for
using the materials in the class lessons could be the absence of a strict syllabus
that allowed teachers to be flexible and adjust the planned activities, which was
not the case for subject lessons, particularly those subject lessons that take place
once or twice a week. Worksheets were also often used in subjects such as a
foreign language (n = 26; 21,7%), a native language (n = 19; 15,8%), natural
sciences (n =14; 11,7%), history and social science (n =13; 10,8 %) and mathematics
(n = 8; 6,7%), thus, showing that transversal skills can be developed in various
fields.

WS10 Dealing with challenges in learning and life I ——— N ) |
W59 Planning time and duties: getting ready for school week I 10
W58 Evaluation of knowledge and skills in the subject content I ()
RS7 How to solve tasks and problems better  IEEE— 5
RS6 Control questions for solving atask W 1
WS5 Solving a larger or complicated task: scheme  IEEEEG—_—_—_—_—_ 5
W54 Reviewing the work and evaluating it I 1/
WS3 Monitoring the work while completing the task  IEEEEE—G | ]
W52 Planning how to complete the task better I 10
W51 Understanding the task to solve it hetter  IEEGEGGEEEEEE 1)

Figure 1. Frequency of using each worksheet (WS) or reminder sheet (RS)
Figure 1 shows that most of the teachers used worksheets WS10, WS9, WS8 and

WS4, Reminder sheets RS6 (n = 1) and RS7 (n = 5) were used much less often. One
of the reasons could be that an RS would work better as a poster in the classroom,
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which students could be reminded to refer to while completing tasks. A teacher
of Grade 5 acknowledged that RS7 was useful as a reminder during tests, when
students needed to remember PS steps; it helped students with discipline
problems, and to cope with anxiety during the test.

4.2. Teacher Ratings of the Worksheets

First, teachers had to rate the general usefulness of each WS or RS, based on
whether they believed the particular material helped them in their work (see
Figure 2). It is clear that materials received generally high approval ratings from
the teachers.

WS10 Dealing with challenges in learning and life I 5,40

WS9 Planning time and duties: getting ready for school... I 5,05
WS8 Evaluation of knowledge and skills in the subject... I 5 44
RS7 How to solve tasks and problems better I 5,40

RS6 Control questions for solving a task | 5. 00
WS5 Solving a larger or complicated task: scheme I 5,00
WS4 Reviewing the work and evaluating it I S 33
W53 Monitoring the work while completing the task IR —— N S 00
WS2 Planning how to complete the task better I /78

W51 Understanding the task to solve it better I 5,36

100 150 200 250 3,00 350 400 450 500 550 600
Figure 2. Average evaluations by teachers of the general usefulness of each worksheet
In the results section, only a selection of teachers” evaluations is presented. We

show important findings, for example, whether the teachers’ ratings correspond
with or deviate from the initial aims set for a WS by the researchers.

Although the set of supplementary materials as a whole was intended to develop
PS and SRL, each worksheet had a specific and more narrow purpose and content.
WS1 was aimed at training the skill of understanding the task or the problem.
Answers teachers gave in relation to these aspects are presented in Figure 3. It can
be seen that teachers acknowledged the focus of this WS in their evaluations, and

they rated the PS aspect higher, by acknowledging that a thorough understanding
of the task is an important part of PS.

This worksheet was useful for developing students'
| I !
SRL skills !
This worksheet was useful for developing students'
e I ;. :
problem-solving skills

1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00 550 6,00

Figure 3. Selection of teachers’ average evaluations of the WS1
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Figure 4 shows that, according to the teachers, WS2, which initially focused on
training students' skills to plan and think about solutions to a problem, was
considered to be more useful for developing SRL than PS. This indicates that
planning is something that teachers associate more with SRL and is applicable not
only to PS, but to a variety of tasks.

This WS helped students to plan their work | N N R - 1!
This worksheet was useful for developing students' SRL _ -

skills

This worksheet was useful for developing students' _ 456

problem-solving skills

1 15 2 25 3 35 4 45 5 55 6

Figure 4. Selection of teachers’ average evaluations of WS2

WS3 was aimed at developing students’ skills of monitoring their work in
progress and making changes to their initial plans to successfully continue a task.
Teachers’ ratings show that they found the worksheet more helpful for
developing students’ skills for analyzing their work, than for monitoring the work
in progress (see Figure 5).

This WS helped develop students’ skill to analyze their work I : :

and make conclusions about it

This WS helped students to monitor their work and make I ¢

adjustments to it

1 15 2 25 3 35 4 45 5 55

Figure 5. Selection of teachers’ average evaluations of WS3

In some instances, teachers’ ratings coincided precisely with the initial aim of the
materials. For example, WS8 was intended to foster students” SRL, in particular,
the skill to precisely analyze the extent to which they had acquired knowledge of
a particular study topic. It can be seen in Figure 6 that teachers gave these aspects
high ratings.

This WS helped develop students’ skill to analyze their _ 508

work and make conclusions about it

This WS helped students to realize their strengths and _ 29
weaknesses ’
This worksheet was useful for developing students' SRL _ 58
skills i

1 15 2 25 3 35 4 45 5

Figure 6. Selection of teachers’ average evaluations of WS8
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Similarly, WS9 was aimed at developing students’ skills to plan their time and
duties, and it is clear from Figure 7 that WS9 was highly rated by teachers as
helpful for developing these particular skills, and SRL in general.

This WS helped studentsto plan their work N
This WS helped students’ skills to organize their work | NN NI .-

This worksheet was useful for developing students' SRL

- ]
skills =19
1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00 5,50 6,00

Figure 7. Selection of teachers” average evaluations of WS9

4.3. Teacher Feedback and Suggestions for Improving WS 1-10

Respondents were asked to provide a detailed reflection on the piloted set of
materials by analyzing the usefulness of the worksheets and their observations
while using them and, finally, to provide suggestions for their improvement. A
summary of teachers’ reflections about each of the worksheets is presented.

Teachers acknowledged that WS1 was useful for developing thinking and
encouraging students to go deeper into understanding the task, although it was
time-consuming at first. Some teachers applied the worksheet for group work,
and a teacher of Grade 7 reported that it was useful for developing in-depth
understanding of any task and its implementation and, particularly, explaining
the task to peers. Teachers suggested removing the second question, as it was
similar to another one.

WS2 - Plan how to do the task better - was considered to be useful during the
completion of the task, as it encouraged students to think about step-by-step
solution processes. However, a teacher observed low involvement by some
students, as they were reluctant to use their metacognitive skills, and to self-
monitor and analyze their learning process. One reason for this finding could be
that students lack self-regulated learning skills (Panadero, 2017). Furthermore,
according to teachers' observations, students had not had enough practice in
developing these skills, because they had not been exposed to similar tasks before.
Some students were hesitant to complete the worksheets, because they considered
the tasks to be redundant, and that the tasks would not have a direct impact on
their performance in the subject. Overall, teachers acknowledged that it was a
useful WS, as it helped students analyze their mistakes, reconsider work strategies
and develop SRL skills, though it also required a lot of additional time during the
lesson. There were no suggestions for its improvement.

Teachers stated that WS3 - Reconsider your work during the task completion -
was time consuming, though the skills gained paid off in the long term. The WS
was considered to be useful for developing SRL skills, and it gave students the
chance to cooperate with classmates and seek help from a person or a
consultation. Teachers pointed out that it would be more useful in the preparation
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process of the PS task, as not all students can divide their attention between
completing the task and answering the WS questions simultaneously. There were
controversial conclusions on the last item: "Imagine how a person you consider
very smart and knowledgeable would do this task!", as students of Grades 10-12
found it as “not a serious" or even "humiliating task", while the Grade 9 teacher
found it a highly valuable item, concluding, however, that it would be more
appropriate for primary school students. It was suggested that one of two similar
questions be removed.

Respondents admitted that WS4 helped students evaluate their work and develop
SRL skills, as students had to analyze their work by comparing their expectations
with their actual performance, and look for multiple ways of solving the same
problem. Teachers concluded that the WS reduced teachers” work, as students
need to learn to analyze their progress every day, and that students are usually
aware of their strengths. Although the teachers observed that some students
perceived the work with the WS as an unnecessary burden that consumed their
time, teachers believed that the repeated use of this worksheet after each major
task would build a habit of reflection and evaluation.

WS5 was useful for developing PS skills, and the schematic depiction of the
solution steps while doing the task promoted a systematic approach to task
solution and encouraged students to take responsibility during the process. This
WS was mostly suitable for use in parallel with doing comprehensive tasks (and
not for simple and easy-to-do tasks). A teacher reported that students in Grade 10
suggested that it would be better to have the worksheet in an electronic format,
which would make it easier to do corrections and adjust the process.

The set of materials also contained two reminder sheets. Only one teacher used
RS6, only once, but they reported it could be very useful if used systematically
and regularly as a reminder. RS7 was used 5 times and was reported to be very
useful, as it gave students the opportunity to look up and recall the PS steps,
particularly during independent work (to check, “Have I done everything that
was necessary?”), and it helped students who lacked self-discipline and have
anxiety during tests.

While working with WS8 - What is my knowledge and skills on the topic? -
teachers observed that it was easy for students to work with the first part of the
WS (evaluation of their skills in relation to the topic), though students struggled
to analyze their work in depth and develop further action steps. Teachers
concluded that the worksheet was useful for developing SRL skills, as students
learned to self-evaluate their work; the worksheet was used to provide self-
reflection at the end of the theme. Teachers agreed that students should be taught
to analyze and self-reflect on their work regularly. There was a suggestion to add
follow-up activities that required students to put forward further steps for their
development, and to self-assess their implementation.

WS9 aimed to develop students' time-management skills, and was indicated as
immensely important, especially for junior students, as there are no paper-based

http:/ /ijlter.org/index.php/ijlter



487

report books to plan their week and write down their home tasks anymore (note:
in Latvia, an electronic system is used for reporting grades, lesson schedule etc.).
Upper-secondary class students claimed that they used electronic devices to plan
their week, and that this method was more convenient. Teachers indicated that
the completed worksheet provided immensely useful information for class
teachers, as they could see the students” weekly workload. It was suggested that
the worksheet could be improved by adding the times and a space to reflect on
time spent doing homework and planning consultation times at school.

While working with WS10, teachers observed that students did not find it difficult
to answer yes/no questions, but it was more difficult when there were open
questions that “encourage students to be responsible, to evaluate and analyze
their learning and actions”; the worksheet was considered as “a good basis for a
further extended conversation with each individual”. The worksheet provides a
significant foundation for student interaction and teaches them to adjust their
activities and choose the most appropriate strategies to achieve better results and
to learn from their peers.

On the whole, the WS and RS were considered to be useful resources for
developing students' PS and SRL skills; some worksheets served as great starting
points for further discussions. Some worksheets were considered to be more
appropriate for younger students than older ones. Teachers reported using the
worksheets both for individual work and work in pairs, and combined these two
approaches for more effective work. For some students, it was their first
experience analyzing themselves in such a detailed manner, and it required a
great deal of time and effort to think and reflect. The questions in the worksheets
stimulated a detailed step-by-step approach to exploring and understanding
tasks, as opposed to straightforward task solving without properly understanding
what to do. Teachers concluded that students lacked in-depth thinking skills, and
there should be further work involved in enhancing students” PS and SRL skills
through developing metacognitive skills.

5. Discussion

The results of the current study raise a number of questions for discussion, both
about teachers' experiences with the piloted supplementary materials, and about
students' SRL and PS skills. These questions will be explored further by
highlighting the most important points. Although the worksheets were available
in an easily editable format and teachers could adjust them to the students’ age
group or needs, the majority of teachers admitted that they used the materials
without making any major changes, thus, engaging mostly in the “application of
materials phase” (Bouckaert, 2019). One of the reasons for this approach could be
teachers' heavy workload, which is why they highly appreciated the possibility to
use ready-made materials that could be easily integrated in their lessons. Large-
scale projects on transversal skills have demonstrated that teachers are willing to
try new approaches if they feel that the approaches do not interfere with their
plans (e.g., Vincent-Lancrin et al., 2019). Another reason why teachers used the
worksheets without customizing them could be the short time available for
piloting - just one month. This could mean that, if teachers find the worksheets
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suitable for their class and learning objectives, they first use the materials in their
original format and only after piloting can they see what adjustments or changes
are necessary. The process of using existing materials can serve as an example and
inspiration for teachers to create their own materials, and could be an important
aspect of teachers’ professional growth (Bastiirkmen & Bocanegra-Valle, 2018;
Bouckaert, 2019; Gonzélez et al., 2017; Sidenvall et al., 2022).

However, some teachers reported making slight adjustments that were not related
to the content, but to the process of using the materials. For example, if teachers
realized that they would not have enough time to work with the worksheet in a
written form individually, or that the oral form or pair/group work would be
more appropriate for the aims and possibilities of the specific lesson, they adjusted
the instructions and process of using the materials in pairs or groups, which
shows that they made professional decisions while they were implementing the
materials (Bouckaert, 2019; Gonzalez et al., 2017).

Teachers also observed that students faced difficulties with “thinking and
reflecting” on the questions asked in the worksheets, and concluded that students
had to be provided with more regular exposure to such tasks, so that they became
accustomed to them and developed a habit of self-regulating and monitoring their
learning process. Other researchers also discuss the challenges related to, in
particular, developing students” monitoring skills (Engelmann & Bannert, 2021).
Teachers also mentioned that some of the materials might not be suitable for
senior students. Overall, this indicates that the implementation and development
of students’ transversal skills as defined in the curriculum in Latvia (Cabinet of
Ministers, 2018) is still developing and that suitable materials have to be
developed for each age group.

It was also mentioned that using the worksheets was rather time consuming,
therefore, it was suggested that some of them should be divided into two sheets,
for example, WS2, on planning how to solve a task, could be divided into parts A
and B, or shortened. Similar comments were received for a few other worksheets,
such as WS3, on monitoring students’ progress. It can be concluded that, if
students were used to self-regulating their learning in the process of PS and used
metacognition, self-monitoring and self-reflection regularly, less time would be
devoted to thinking, as the metacognitive processes would develop and gradually
become an automatic part of PS (Contente & Galvao, 2022; Gupta & Zheng, 2020).
However, at the initial stage of developing these skills, materials must not be too
comprehensive. Results show that teachers mostly applied the supplementary
materials in the class lessons, followed by foreign language classes and native
language classes. Some of the worksheets were indeed more appropriate for class
lessons, for example WS9, Planning your tasks for the week, which was used 13
times in class lessons and 3 times in subject lessons, and WS10, which was used 8
times in class lessons, as it does not require specific subject skills to be involved,
and 6 times in subject lessons. Some teachers also reported that there was too little
time to use additional materials in subject lessons fully, due to time constraints
and the volume of the course syllabus, which is the main focus during the lesson.
It is known that subject content knowledge is, indeed, particularly important for
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delivering effective PS activities in class (Maries & Singh, 2023). It can be
concluded that teachers should be provided with very targeted methodological
help and training about how to explicitly apply PS and SRL skills in various school
subjects. This conclusion is supported by research that found such interventions
to be effective (Benick et al., 2021; Linde et al., 2023).

In-depth comprehension of PS and SRL concepts is crucial for successfully
implementing the development of these skills in the everyday learning activities
of students (Sidenvall et al., 2022). Several processes involved in PS and SRL (for
example, planning, monitoring and evaluating processes) are alike. Teachers’
ratings of WS in the current study confirm that, in some cases, the materials
helped foster both PS and SRL skills, as it might be hard to distinguish them from
a practical perspective. These blurred boundaries of very similar processes during
PS and SRL from the viewpoint of teachers can be explained by the overlap of the
two concepts, and by the crucial role of metacognition in both of them (Zepeda &
Nokes-Malach, 2023).

6. Limitations and Recommendations for Future Research

This study faced a few limitations, and the first one was related to the small
number of participants: 139 teachers were willing to pilot the materials in their
classes, but only 36 provided feedback afterwards. Although it is not a
representative example of teachers in the country, the participants who provided
feedback were from all the regions of Latvia and represented all types of
education institutions, therefore, the survey provides significant data, though it
would be necessary to increase the number of participants if the piloting is
repeated, by targeting a greater number of schools and teachers teaching students’
of different age groups. Another limitation was linked to the time available for the
pilot - only a month. This time should be extended, to enable teachers to use the
materials for a longer time and to provide feedback at different points in time
longitudinally.

7. Conclusions

The results of the current research indicate that supplementary materials
(worksheets and reminder sheets) were highly valued by teachers, who
considered it to be an important support for developing students” PS and SRL
skills. The materials that were provided were found to contribute to students'
thinking skills, as they had to pay close attention to the step-by-step, guided PS
processes, while self-regulating their performance using metacognitive skills,
while analyzing and self-reflecting on their performance during the tasks. At the
same time, it is concluded that it was not easy for students to “reflect and think
deeply”. Students having insufficient PS and SRL skills imply that teachers lack
adequate methodological support and materials to provide students with
sufficient practice to develop these transversal skills in their everyday practice.

The current study shows that teachers’ professionalism and willingness to
improve their work by including new practices in their everyday work is not
dependent on their ages. Despite participants” long professional work experience
(the majority of the participants were teachers with 21-40 years of work
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experience), they were willing to try out and pilot new materials to help students
advance their PS and SRL skills.

Although the necessity to develop PS and SRL skills has been proven in the
scientific literature worldwide, research shows that the development of these
skills in practice should be improved. Therefore, future research should
investigate how to support teachers in developing students” PS and SRL skills.
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Appendix 1
Questionnaire for teachers” assessment of the piloted supplementary materials
used in the current study

Please rate each of the following statements with 1-6 points (1-“Completely
disagree”; 6-“Completely agree”), based on you evaluation of the particular

worksheet.

1. This worksheet was useful for developing students' problem-solving skills

2. This worksheet was useful for developing students' self regulated learning
skills

3. This worksheet helped students” develop the skills to organise their work

4. This worksheet helped students to realise their strengths and weaknesses

5. This worksheet helped students plan their work

6. This worksheet helped students monitor their work and make adjustments
to it

7. This worksheet helped students” develop the skills to analyse their work and
make conclusions about it

8. This worksheet encouraged students to think about various strategies for
solving the task or a problem

9. In general this worksheet was useful in the work with students

Please write your observations regarding this worksheet:

(a) In your opinion, what was more useful or less useful and while working with

this worksheet and why?

b) Your experience and observation of students' skills while working with this

worksheet.

(c) Did you adapt this worksheet and how?

(d) Please provide any suggestions for improving the worksheet.
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