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Abstract 
The goal of current study was to describe self-directed development of three science teachers 
supported by researcher in conditions that contribute teachers’ self-directed development. Data were 
gathered from two action research cycles which lasted from spring 2016 to autumn 2018. For data 
collection following instruments were used: the observation of lessons; following analyse and feedback 
of teaching; interviews with teachers. The collected data were transcribed verbatim and typed into a 
word document. Codes were used to mark transcript sections with repeating ideas. Similar codes were 
grouped into categories. The results of first action research cycle show, those science teachers know 
little about jobs and careers out of school and it can become an obstacle for improving students’ 
career awareness. The results of the second action research cycle show that self-directed 
professional development fits for development science teachers’ professionalism to improve students’ 
career-awareness. 
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1 INTRODUCTION  
As an effective and high-professional science teacher is expected to be able to prepare students for 
the requirements of the today’s labour market. He/she needs to become one of the ‘high-level 
knowledge workers’ who are constantly supplementing themselves professionally” [1]. There are 
different ways to improve the professionalism of the teacher, but similar to the students’ individual self-
directed learning paths, the teachers can also have a learning pathway includes their chosen 
activities.  
On the other hand – when students move from primary to secondary school level, their interest in 
science drops [2]. This phenomenon is considered to be caused by the lack of students’ individual 
interest at school science lessons which is tightly related to their interest in future science-related 
courses and careers [3]. A conflict arises between the societal needs and the traditional aims and 
contents of teaching science, which does not guarantee a sufficient amount of young peoples’ career 
choices in science and technology [4].  
The goal of current study was to describe the self-directed development of three science teachers 
towards improving teachers' competence to generate students’ career awareness. 
Following research questions were posed:  

• RQ1. Which obstacles do science teacher meet during a self-directed professional 
development (SDSP) programme to improve students’ career awareness?  

• RQ2. Which kind of development pathways do teachers use related to improving students’ 
career awareness?  

1.1 Teachers’ professional development to enhance students’ career 
awareness 

Professional development of teachers is important because education is an ever changing field. That 
is the reason why teachers should be lifelong learners to improve their professionalism and increase 
the effectiveness of teaching. The usual way to improve teaching effectiveness is through teacher’s 
professional development (PD). This is a multifaceted process and one way of this is self-directed 
development (SD). Self-directed professional development (SDPD) is defined as the professional 
development arising from the teachers’ own initiative.  This process relies on the teacher's internal 
control that guarantees him/her the continuous building of new understandings of teaching and 
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learning [5] and is directed from the teacher's will of life-long learning [6].   Research has shown, that 
applying this approach enhances the quality of teaching practices [7,8].  

However, teachers’ development is a long-term process because it presumes changes in professional 
knowledge, skills, attitudes, values and beliefs. Teachers’ development can be measured in several 
different dimensions. Guskey (2002) characterised teachers’ professional development by the size of 
change through passing the following stages: change in teacher’s classroom practices, change in 
students’ learning outcomes, change in teacher’s beliefs and attitudes [9]. The speed of development 
depends a lot on the personality of the teacher, the age, the length of the pedagogical experiences 
and the subject taught [8,9]. It is also the reason why there have been published numerous results of 
studies focused on the self-directed individual developmental pathway of the teacher [10, 11, 12].    

Results of studies stressed the importance of collaboration and long term programmes, scaffolding 
teachers in a creating instructional materials that are relevant for using them in science classes and 
the importance of professional community of teachers’ professional development [13, 14]. However, 
Prenger and co-authors (2017) pointed out that teachers may have different values and therefore 
differently targeted teaching [15]. 

1.2 Students’ development of career-awareness  
The student's future needs have to be considered today. This requires, in addition to academic 
knowledge and skills, an increase of student’s career awareness and also attributes needed for career 
development. 

The reasons for the students’ declining motivation to learn science and to take up science-related 
professions are not fully understood, but studies have pointed to a lack of practical work (which 
introduce different professions), anxiety in relation to grades affecting careers; and perceptions of 
school science as being difficult, decontextualized and the irrelevance of science learning to students’ 
everyday lives. A goal of teaching must help students identify their interests, abilities and skills, 
relevant for specific professions [5]. 

This fact raises a suggested need to include the dimension of students' career development in the 
description of effective teaching. 

2 METHODOLOGY 

2.1 Sample  
Three experienced basic school science teachers (Table 1) were included formed the sample for this 
study teaching in a  school participating in the MultiCo project   which focused  on promoting students’ 
career-awareness.  

Table 1. The description of sample teachers. 

Teacher Male/female Length of teaching Academic background Subject taught 

Elna female over 20 years biology teacher biology 

Silver male  over 10 years chemistry teacher chemistry 

Priit male over 10 years physics teacher physics 

All three teachers received higher pedagogical education from the same university and worked as a 
science teacher at the same school more than 10 years. 

2.2 Procedure  
The first stage of this study consisted of multiple observations of lessons given by the teachers within 
the MultiCo project to identify any teaching obstacles and to describe the starting point so to be able to 
better promote career awareness among the students taught. Data was gathered from two action-
research cycles which lasted from May 2016 to November 2018. 
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2.3 First action-research cycle (spring 2016 – autumn 2017).  
This cycle  focused on teacher collaboration with a researcher (vertical influence – top down effect) as 
stressed as being important in the literature [13, 14] within a self-directed professional development 
(SPSD) program.  

1st stage of the SDPD. Three one-day training sessions were organised specially for all three teachers 
based on the needs aroused from lesson observations and teachers’ interviews. The same three 
teachers were involved also in the MultiCo project focused to key ideas associated with career 
awareness, inquiry-based teaching and students’ motivation. The need to improve these aspects 
became apparent from earlier observations of lessons.  

2nd stage of the SDPD. After the above mentioned training sessions the teachers were provided with 
instructional materials composed by the researchers. These instructional materials included 5 
interdisciplinary practical activities that enabled the teachers to discuss about the importance of 
different occupations and careers in the society and the scientific knowledge and skills needed).  
These practical activities were carried out with the teachers acting as a student. 

3rd stage of the SDPD. Follow-up activities were chosen by the teachers themselves and included 
action research and the opportunity to learn just what he or she considered to be important such as 
additional in-service course, sharing experiences with colleagues, or consultations with the 
researchers.  

2.4 Second action-research cycle (autumn 2017 – autumn 2018) 
The focus of the second action-research cycle was collaboration with colleagues and was based on 
the choice of teachers themselves.  

4th stage of the SDPD. The three selected teachers created instructional materials for developing 
students’ career awareness. 

5th stage of the SDPD. The three teachers observed their colleagues' lessons, exchanged experiences 
and also carried out interdisciplinary projects with the express purpose of improving students’ career-
awareness.   

2.5 Data collection  
For describing and evaluating the teachers’ self-directed professional development, the following 
instruments were used: (1) observations of lessons carried out by 2 researchers; (2) analysis of 
lessons of used the teaching and instructional materials; (3) interviews with teachers; and (4) teachers 
log books about their lesson activities.  

The observations of lessons were carried out by two researchers. 2–4 lessons for each teacher were 
observed by same 2 researcher) during both action-research cycles. After each observed lesson, the 
analysis of the lesson was undertaken by the researcher and plans for the future developed by 
research and teacher were discussed. After finishing both action-research cycle a concluding interview 
with respect to improving students’ career-awareness was carried out which lasted 1–1,5 hours.  

2.6 Data analysis   
This study used qualitative content analysis. The collected data from interviews with 3 teachers and 
materials collected through observing lessons of these three teachers was transcribed verbatim and 
typed into a word document. After reading multiple transcripts of interviews and materials collected 
through observing, important text sections were tagged and given a code. As several teacher 
interviews were examined, all the parts of the text on one topic were gathered from different interviews 
and compared to all the interviews collected.  

In this work, open or inductive coding was used. The codes were worded either close to the text or 
taken directly from the text. As a second stage of qualitative content analysis, similar codes were 
grouped to form categories.  

2.7 Trustworthiness of the study   
In this study, the trustworthiness was secured by collecting data from different sources and using two 
experts in coding. Level of coder agreement was 80 %.  
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3 RESULTS 
The SDPD programme began with the observation of lessons to identify the teachers’ training needs 
as identified by researcher and   teacher. When observing the lessons and talking to teachers, it 
turned out those teachers need help in the following areas:  

1. Enhancing students' career awareness in science lessons. 

2. Students’ motivation to improve their science-related career-awareness. 
Teacher competence in these two areas were improved through the training sessions conducted by 
the researchers (how this was achieved needs to be a crucial part of the methodology). Results of the 
development of students’ science-related career-awareness were undertaken by researches and 
measured at three levels: little change – rarely using opportunities to introduce career paths, 1–2 
times per month; middle change – introducing career paths once a week; and big change – 
introducing career paths nearly every lesson. 
The development in the use of students’ motivation and career-awareness by the teacher was 
measured at the following levels: little change – single examples (cases, stories) from everyday life 
that do not relate to an increase of career-awareness; middle change – examples (cases, stories) from 
everyday life related to increasing students’ career-awareness; and big change – the teacher valued 
the development of  students’ career-awareness,  introduced different careers in each lesson and 
emphasized the necessary knowledge and skills associated with  this career. 
Table 2 gives an overview of teachers’ changes through PDSD steps.  
By analysing the data collected through interviews 12 codes and 5 categories were developed. For 
example, category obstacles were shown to include 3 codes: lack of time to prepare instructional 
material, lack of knowledge related to different occupations, lack of instructional material/students’ 
worksheets.   

The first action research cycle showed that teachers use reflection and self-analysis of their work. 
However, when choosing the pathway or in-service for their own development, they do not rely on 
actual needs but on emotions (teacher Elna chose a course that introduced the principles of inclusive 
education, as a result of which she started to use group work and outdoor learning methods). Such a 
case refers to the role of the researcher as a monitor and guide to development and teachers’ different 
values.  

The teachers’ opinions about the action research cycles were as follows: 

“It was offered the opportunity to go to an inclusive education course. Since more and 
more are being spoken about lately, I thought I was going and getting smart. This career 
stuff is interesting, but it takes a lot of time, because it is necessary to prepare the 
student's work instructions and also to keep up to date on what knowledge and skills are 
necessary and what this agency is all about” (Elna; code - takes a lot of time; category – 
obstacles).  

During the study was found that science teachers know little about the science-related jobs and 
careers out of the school and it can become an obstacle by teaching for improving students’ career-
awareness. 

“I am very grateful for the work instructions that were shared during the course and the 
teaching methods were showed and teachers were in the role of students. I also liked the 
work instructions I could use in my lessons. There could be more of them.  So everything 
became very clear and wat I value – all instructional materials were tightly linked to 
everyday life. The teacher does not have time for creating good materials” (Silver; code - 
getting instructional materials; category – benefit). 

Teachers were happy to use the instructional materials (format: students’ worksheets for carrying out 
practical work and introduce science-related careers) composed by researchers, because it saved 
their time and was interesting and motivating for students. 
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Table 2. The descriptions of teachers’ SD 
PD pathways towards improving students’ career-awareness. 

Stages of 
development 

The SDPD pathway of 
Priit The SDPD pathway of Silver The SDPD pathway of 

Elna 
The first action research cycle (spring 2016 – autumn 2017) 

Using 
instructional 
materials 
created by 
researcher 

During three one-day training sessions, the teachers were introduced with the principles of 
inquiry-based learning and teaching; the career awareness and students’ motivation. These 
PD components turn out to be the weakest, based on observations of the lessons of these 
teachers.   

Using 
instructional 
materials 
created by 
researcher 

All instructional materials were in inquiry-based format and include scenario and context for 
students’ motivation. The list of used materials:  (1) Electricity in the air. (career of engineer, 
physicist and material scientist). (2) Should there be a sugar tax?  (career of technologist, 
chemist and bio-chemist). 
(3) Murder of Juliana (career of zoologist, electrician, forensic doctor). (4) Oil - the King of 
the world? (career of oil well workers, rescue workers, firefighters). (5) Convention of 
International Trade of Endangered Species  (career of customs officer, environmentalist 
etc). 

 Based on individual action research teachers’ decided to develop the most necessary PD 
component for him/her. 

Self-directed 
development 
(activities 
chosen by 
teacher) 

Established professional 
networks outside the school 
with members of science 
centre AHHAA, focused on 
creating of the motivating 
instructional material. 

Asked by researcher to use 
appropriate instructional 
materials which are ready for 
use in the science class. 

Participating in two teacher 
training sessions focused 
on inquiry-based teaching 
and learning and a session 
of inclusive education. 

RESULTS of 
the first action-
research cycle 

Middle changes in teacher’s 
classroom practices: used 
little opportunities to 
introduce career paths and 
motivate students’ through 
stories from everyday life.  

No changes. Did not use 
opportunities to introduce 
career paths, and motivate 
students through stories from 
everyday life.    

Changes in teacher’s 
classroom practices, using 
teaching out of school – the 
impact of the second in-
service course. Used little 
opportunities to introduce 
career paths and did not 
value students’ motivation. 

The second action research cycle (autumn 2017 – autumn 2018) 
Collaboration 
with  colleagues 
within school or 
science centre  
AHHAA 

 Worked with the staff of the 
research centre AHHAA 

Collaboration only with 
biology teacher. Along with a 
biology teacher, there are 
also some project lessons 
where the leading teacher is a 
biology teacher 

Collaboration with 
colleagues within school 
(other science teachers). 
Cooperation with physics 
and chemistry teacher. 
Conducts project learning 
lessons, has organized a 
science  course for students 
6th - 8th  grades 

Collaboration 
with researcher 
(choice by 
teacher) 

No collaboration Follow-up analysis and 
feedback  of each observed 
lesson and   suggestions for 
improvement.   

Follow-up analysis and 
feedback of each observed 
lesson and   suggestions for 
improvement.   

Self-directed 
development 
(activities 
choose by 
teacher) 

The teacher created a lot of 
instructional materials for 
school and science centre 
AHHAA including career-
awareness components.    
Evaluated by two 
researchers.  

Visiting other teachers' 
lessons. Consultations with 
researcher and  expresses 
the need for new working 
instructions, but does not 
mention the need to associate 
them with students’ future 
careers 

Consultations with 
researcher. Visiting other 
teachers' lessons. 
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RESULTS Big change. The teacher 
values the need to increase 
students' career awareness. 
He has acquired the skill to 
relate description of 
different occupations and 
needed knowledge and 
skills in each lesson.  This 
was validated by 
researchers.  

Little change. He 
acknowledges that he does 
not introduce future careers to 
his students in his class 
because he considers it 
necessary to provide his 
students with good subject 
knowledge and subject 
specific skills. He tells stories 
about everyday life but 
doesn't link them to career 
opportunities. 

Opportunity to achieve big 
change.  Uses the 
introduction of careers in 
her classes, provides 
examples of everyday life 
and links them with career 
opportunities, but not in all 
lessons. She has organized 
a visit to the food industry 
and introduces potential 
careers there.  

4 CONCLUSIONS 
In conclusion SDPD pathway of teachers can be meaningfully used for improving students' career 
awareness.  If compare this pathway to conventional teacher courses, teachers' autonomy is greater.  
It gives the teacher the opportunity to choose the activities that are really actual for him or her. That is 
a new aspect compare with design of studies investigate teachers’ development [7,12].  
The more often mentioned category during the self-directed professional development to improve 
students’ career awareness was the obstacles: lack of time, lack of knowledge, lack of instructional 
material/students’ worksheets what has been reported also by literature [5]. 
Finding of current study was that teachers' SDPD is influenced by teachers’ values and therefore the 
aims of teaching were different. Two teachers hold content-oriented approach, which placed a strong 
emphasis on imparting subject content and on knowledge reproduction by students. That’s why these 
teachers’ used time rather teaching subject content knowledge and not developing students’ career-
awareness. This aspect of teacher training was also emphasized in study [15]. In order to reduce this 
impact, teacher training should be carried out in advance of today's educational goals. 
The determined three teachers’ SDPD pathways differed a lot as have been discovered by previous 
researchers [13, 15].  The first teacher’s SDPD pathway illustrated a very effective self-directing and 
motivated purposeful self-developer who made right choices. The second teacher’s developmental 
pathway was focussed on students’ motivation through linking teaching with everyday life. This 
teacher used a lot of the available students’ worksheets and often carried out practical works. Various 
professions will be introduced when these are related to the topics’ worksheets. The third teacher 
always uses the opportunity to introduce different professions and the knowledge and skills they need. 
She liked self-directed development because she considered important to choose her own pathways 
of development.   
Using the scale from article [9] to measure the effectiveness of the SDPD pathways to improve 
students’ career-awareness, all teachers made changes in teacher’s classroom practices and 
achieved the first stage of mentioned model, but the highest stage - change in teacher’s beliefs and 
attitudes - reached by two teachers. The new aspect in results of this work shows that although the 
development of teachers' PD in form of SD is possible, the teachers’ continuous monitoring is still 
needed, especially in terms of planning and adequacy of developmental choices. 
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