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Abstract
The Accessible Science for Students with Visual Impairment (ASVI) mentoring program aimed at developing
innovative teaching methods for teaching science effectively to third-grade and fourth-grade students with visual
impairment (VI). In order to achieve this, the program aimed to guide classroom or science teachers to develop
or adapt instructional materials based on the objectives of the science class and also the needs of students with
VI. The study was conducted during 2019-2020 at Aksaray University, in Turkey, with the participation of 10
faculty members (as the mentors) and 23 inservice teachers (as the mentees). The main purpose of the study was
to investigate the inservice teachers‟ perceptions (as mentees) about the faculty members‟ mentoring roles, and
to understand the mentors‟ self-perceptions. This research was designed as a qualitative case study. The study‟s
findings revealed that mentors as the focus of the current study, they had the opportunity to implement
procedures based on effective mentoring, and were thereby able to help the inservice teachers develop
professionally in their preparations. Mentoring was highlighted as a means of overcoming some of the problems
that the inservice teachers‟ faced in their educating of students with special needs.
Keywords: Inclusive education, Visually impaired, Mentoring, Inservice teacher education

Introduction
Whilst the basis for inclusion practices was enacted in the United States of America in 1975 under Public Law
(PL) 94-142, inclusion practices in Turkey were initiated much later, in 1997, with Delegated Legislation No.
573 (Batu & Kırcaali-İftar, 2005). Fairchild and Henson (1993) defined inclusion practice as keeping students
with special needs together with their typically developing peers as much as possible, and providing an
educational environment which best meets their needs with minimal limitations. This practice has been defined
in the Turkish Special Education Services Regulation (Milli Eğitim Bakanlığı [Ministry of National Education],
2018) as maintaining interaction between students with special needs and their typically developing peers at the
same level, and providing the necessary support in order to ensure that they receive education alongside their
peers.
According to the 2018-2019 statistical data from the Turkish Ministry of National Education (Milli Eğitim
Bakanlığı [Turkish Ministry of National Education], 2020), there are 1,260 inclusion students in formal
preschool education, 115,556 inclusion students in primary education, and 130,624 inclusion students in
secondary education throughout Turkey. Although the exact number of students with visual impairment (VI) in
inclusive classrooms is unknown, the number of students included in inclusion practices in Turkey has
increased. The biggest reason for this increase is that most schools dedicated to VI have ceased to offer the
accommodation services previously offered in the past. Although the educational rights of students with VI is
protected by law in most countries, Turkey included, those rights are unlikely to be upheld fully due to several
reasons. It has been similarly reported in the literature that many obstacles exist for students with VI attending
classrooms based on inclusion practices (Bardin & Lewis, 2008; Gray, 2009; Metatla, 2017; Morelle, 2016;
Morelle & Tabane, 2019; Okonkwo, Fajonyomi, Omotosho Esere, & Olawuyi, 2017; Ramrathan & Mzimela,
2016). Some of these obstacles are a lack of educational services support aimed at classroom teachers, their
access to educational materials with Braille or large-font text, and limited access to specialized equipment and
assistive technological tools. Also, teachers working with students with VI are not equipped with
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adequate knowledge or skills in the education of students with VI (Porter & Lacey, 2008; Smith, Kelley,
Maushak, Griffin-Shirley, & Lan, 2009).

Background
Students with VI face numerous academic challenges in accessing the required information in their educational
courses due to high levels of visual content, mostly in science and mathematics courses when compared to their
sighted peers. There are three main reasons for the academic challenges that students with VI experience. First,
visual signs do not convey meaning to students with VI, mostly because they do not have preformed mental
images with which to refer back to like their sighted peers (Jones, Minogue, Oppewal, Cook, & Broadwell,
2006). In addition, students with VI are less ready for science-based courses (Darrah, 2013; Kolitsky, 2014), and
therefore experience certain difficulties in these classes. Second, two-dimensional images of three-dimensional
concepts may prove difficult for students with VI to interpret (Bogner, Wentworth, Ristvey, Yanow, & Wiens,
2006). Third, information provided within a single diagram may require various tactile graphics and verbal
descriptions in order to be understood by students with VI (Bogner, Hurd, Wentworth, Ristvey, & Arens, 2011).
Therefore, the use of assistive technologies, actual physical objects and real-time talking about real experiences
is of vital importance for the students with VI in science-based courses (Aykut & Özmen-Güzel, 2010; Hasper
et al., 2015; Rule, Stefanich, Boody, & Peiffer, 2011).
In order to deal with the challenges that students with VI face in science education, there are certain critical
issues that should be provided for such as individualized instruction, accessibility, material adoption, and the use
of assistive technologies. Students with VI may require individualized learning strategies (Kamali Arslantas,
Yildirim, & Altunay Arslantekin, 2019; Koenig & Holbrook, 2000; Lohmeier, 2009) that enable them to
discover through the use of their other senses as well as their remaining vision, if any, and proper educational
materials developed according to their needs (Altunay Arslantekin, 2012; Yalcin & Altunay Arslantekin, 2019).
It is therefore necessary to meet the needs of students with VI in their learning activities in order to ensure that
they face similar conditions to their sighted peers. To this end, Expanded Core Curriculum, as developed by
Hatlen in 1996 and adopted as a popular approach in the education of students with VI, meets the needs of
students with VI in both their academic and daily life. The curriculum focuses on teaching compensatory skills
to students with VI so as to enable them to become involved in each phase of their education (Lohmeier, 2009;
Sapp & Hatlen, 2010), and thereby enjoy equal educational opportunities with their sighted peers.
Science courses should be accessible to all students, whether disabled or able-bodied (Atika, Ediyanto, &
Kawai, 2018; Ediyanto, Atika, Hayashida, & Kawai, 2017). Additionally, science courses are expected to
prepare students to enter further or higher education, business life, and also for social life (Mundilarto, 2002).
However, experts have stated that students with VI do not succeed in science courses to the same level as their
sighted peers (Yalcin, 2020). In order to be successful in science courses, students with VI require certain
arrangements to their educational environment, as well as particular materials made available within inclusion
classrooms and other school environments according to their individual needs (Altunay Arslantekin, 2012; Rule,
2011; Toenders, de Putter-Smits, Sanders, & den Brok, 2017). Şahin and Yorek (2009) conducted interviews
with science teachers in order to learn about their experiences with students with VI, with some teachers having
stated that students with VI need more time throughout the learning process than their sighted peers, and that
they need adaptation of certain materials such as tactile learning materials. In his study Rule (2011), prepared
tactile materials in order to teach earth and space concepts and conducted instructions with those materials. He
figured out that these tactile materials are effective in learning of students with VI. Similarly, Toenders et al.,
(2017) stated that adapting physics materials based on the needs of students with VI, it is possible to ensure
students with VI can access and understand physics concepts.
Students with VI may require materials that have been prepared in different formats for science classes (Jones &
Broadwell, 2008), such as a Braille barometer, Braille thermometer, Braille-labelled laboratory equipment, a
human anatomical model, three-dimensional (3D) materials, 3D models of cells and DNA, and a tactile anatomy
atlas in their science classes (Aslan, 2016). Although many of these materials are supplied from the Directorate
General of the State Supply Office in Turkey, it is known that teachers have limited access to them. For this
reason, many teachers are expected to adapt their normal teaching materials that they use with their sighted
students according to the needs of students with VI (Yalcin, 2020).
With the improvements seen in technology, it has become more possible to create the required methodological
and pedagogical conditions for students with VI. Technology usage has been introduced with the Expanded
Core Curriculum, and the use of assistive technology has been shown to be highly effective with VI students in
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accessing information and in the pursuit of an independent daily life (Altunay Arslantekin, 2012; Yalcin &
Altunay Arslantekin, 2019). Studies in the literature support the effectiveness of assistive technology application
in teaching science and mathematics since it ensures the active participation of students with VI in classes (da
Mota Silveira & Martini, 2017; Koehler, Wild, & Tikkun, 2018; Ludi, Canter, Ellis, & Shrestha, 2012; Lunney,
1995; Nees & Berry, 2013; Negrete, Lisboa, Peña, Dib, & Vargas, 2020; Supalo, Humphrey, Mallouk, Wohlers,
& Carlsen, 2016). Supalo et al. (2016) reported that students with VI can effectively participate in technologysupported science laboratories. Similarly, Koehler et al. (2018) used 3D printed models in their science class for
students with VI, and indicated that adaptations in the curriculum can be effective means for teaching students
with VI. However, the use of assistive technology in the education of students with VI requires comprehensive
teacher training. As Abner and Lahm (2002) pointed out, classroom teachers can struggle in using assistive
technologies effectively since many are unprepared and are in need of training. However, in a study conducted
by Moreland (2015), the findings showed that teachers who were specifically trained in assistive technology
usage have more positive attitudes toward technology usage in the classroom.
Full attendance of students with VI in science-based classes depends on adaptations having been applied to the
curriculum and teaching strategies, assistive technology usage in class, materials having been developed
according to needs of the students with VI, and cooperation between experts in the field and science or
classroom teachers (Yalcin, 2020). The literature has shown that students with VI can learn science subjects to
the same level as their sighted peers if certain changes are applied to the teaching and classroom materials (Betts
& Cross, 2010; Fraser & Maguvhe, 2008; Kızılaslan, Zorluoğlu, & Sözbilir, 2020; Şahin & Yorek, 2009;
Urquhart, 2012).
One of the most important elements in inclusion practices are the teachers themselves. It is expected that
teachers should possess adequate knowledge about the learning characteristics of the inclusion student in the
classroom, and to be able to organize their teaching methods in line with their students‟ needs. However, it is
also known that classroom and science teachers have limited information and skills regarding the education of
students with VI. Therefore, the literature has emphasized that, for an effective inclusion practice, supportive
educational services should be provided by experts in the form of training these teachers (Fraser & Maguvhe,
2008; Koehler & Wild, 2019; Rosenblum, Ristvey, & Hospitál, 2019). Koehler and Wild (2019) defined the
content of support offered by experts to classroom teachers in six steps in order to better support students with
VI in their science-based classes. These steps are to guide classroom teachers on how to ensure student
participation in the classroom, to adapt materials and provide the necessary support according to the students‟
needs, to ensure that students can readily access the course, and to provide the necessary prerequisite skills to
students prior to them having to learn the science, to guide the teacher on how best to evaluate students with VI,
and being a model for the classroom teacher by teaching in small groups. In the study by Rule et al. (2011), the
results of the education program given to secondary school teachers on attitudes towards students with VI in
science and mathematics classes and material adaptations were examined. The findings revealed that when
materials (tactile, auditory) were prepared based on students‟ needs, students with VI were as successful in
lessons as their sighted peers; whilst teachers who acquired the necessary knowledge and skills through working
with students with VI found themselves ready to work with these students.
Mentoring as part of inservice teacher education is one of the strategies that can be applied in order to support
teachers‟ skills in learning to teach (Wang, 2002). Notably, the literature states that mentoring contributes to
teachers‟ professional and personal growth (Ambrosetti & Dekkers, 2010; Hudson, 2004; Mena, Hennissen, &
Loughran 2017). In the current study, mentoring was implemented as an intervention in order to contribute to
the teachers‟ inclusive science teaching practices.

Mentoring
In the literature, mentoring has been similarly defined by several researchers. Van Dijk (2008) defined
mentoring as the process of transferring essential job-related skills, attitudes, and behaviors from one person to
another. Godshalk and Sosik (2003) and Luecke (2004) defined mentorship as a relationship in which a more
skilled and experienced person helps to inform and guide a less knowledgeable and less skilled person.
Accordingly, the purpose of mentoring is that a mentee interprets the knowledge and experiences transferred
from a mentor to contribute to their own self-development (Klasen & Clutterbuck, 2002). In the current form,
mentoring is a non-hierarchical process in which both mentor and mentee can benefit (Ambrosetti & Dekkers,
2010) since both parties can learn from the process and experience personal gain (Forde & O‟Brien, 2011;
Hudson, 2013).
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There are two important elements within the mentoring process, that of the “mentor” and the “mentee.” A
“mentor” is someone with a greater level of experience, whose role it is to guide, support, and nurture a less
experienced person, who is their “mentee” (Truter, 2008). Certain qualities that a mentor should possess have
been previously defined by researchers in the literature (Janse van Rensburg & Roodt, 2005; Meyer & Fourie,
2004; Truter, 2008), including being reliable, honest, acting with integrity within a group, having emotional
intelligence and the ability to understand others, possessing strong social skills, and is both patient and
understanding. In addition, mentors are expected to possess skills on the specific subject/s that they are
providing mentoring for (Meyer & Fourie, 2004; Truter, 2008). Some of these skills are: (a) Having adequate
knowledge and experience in the field being mentored; (b) Interested in self-development; (c) Willing to share
their own experiences; (d) Having the capability to ask questions in a proper and correct manner; (e) Being a
good listener; (f) Being able to help their mentee to manage the knowledge that they gain, and (g) Being an
effective role-model so as to help their mentee gain the relevant skills.
The mentee is another important element of the mentoring process, and is defined as a person who is in receipt
of mentoring from a mentor. Meyer and Fourie (2004) defined a mentee as a person who is responsible for their
own self-development, whilst aware of the importance of learning from others. In the literature, researchers have
underlined certain qualities that a mentee should possess in order to benefit from the mentoring process, with
Clutterbuck (2005) listing them as good communication skills, being open to new information and experiences,
having a sense of trust, willing to communicate with their mentor, being committed to learning, being
responsible to both their fellow group members and their mentor, and being open to criticism.
There are certain factors that make for an effective mentoring process, apart from the qualities of both the
mentor and mentee/s, including determining the criteria of how mentors and mentees are selected (Conolly &
Blunt, 2006; Meyer & Fourie, 2004), describing the goals and desired outcomes expected to be realized during
the mentoring process (Conolly & Blunt, 2006), clearly sharing the content and activities related to the
mentoring process with the mentees (Meyer & Fourie, 2004), and organizing the setting where process take
place. Similarly, the literature revealed that shared decision-making processes (Gabriel & Kaufield, 2008;
Kopcha, 2010; Roth & Tobin, 2002), forming equal relationships (Wilkinson et al., 2014), defining mutual
expectations and goals (Baran, 2016; Barker, 2006), practicing together as a form of sharing responsibility
(Baran, 2016), feedback-oriented communication (Baran, 2016), and being adaptive to mentees‟ needs (Rajuan,
Beijaard, & Verloop, 2010; van Ginkel, Oolbekkink, Meijer, & Verloop, 2016) are all critical elements to the
success of mentoring programs. These criteria ensure that both mentee and mentor grow together personally
(Baran, 2016; Huizing, 2012; Simpson et al., 2007), professionally (Hudson, 2004, 2013; Lopez-Real & Kwan,
2005; Lumpkin, 2011; Mena et al., 2017; Zachary, 2009), and pedagogically (Baran, 2016; Hudson, 2004). In
the study of Baran (2016), it was stated that mentoring programs contribute to the professional growth of
mentors by affording them the opportunity to build professional friendships and to improve their communication
skills.
As a system, inclusive education has become pervasive, adding additional responsibilities for teachers
independent of their specific domain. Professional development of inservice teachers is necessary considering
the requirements of special education (SE). In this regard, mentoring has been attributed to being an effective
means for inservice teachers to gain the necessary skills for conducting effective education (Hairon et al., 2019;
Hobson, Ashby, Malderez, & Tomlinson, 2009; Ingersoll & Strong, 2011; Mathur, Gehrke, & Kim, 2013;
S´anchez-García, Marcos, GuanLin, & Escribano, 2013), which also includes the practices of inclusive
education (Falvey, Coots, Bishop, & Grenot-Scheyer, 1989; Hobbs & Westling, 2010; Rudiyati,
2014).According to the literature, mentoring practices in SE are found to be effective with teachers (Akçamete,
Aslan, & Dinçer, 2010; Boyer & Lee, 2001; Heirdsfield, Walker, Walsh, & Wilss, 2008; Patton et al., 2005;
White & Mason, 2006), students (Pleiss & Feldhusen, 1995), as well as for other stakeholders (Moon &
Callahan, 2001; Ota & Austin, 2013). In a mentoring study conducted by Rudiyati (2014) with teachers of
students with VI, it was shown that mentoring can be effective in increasing teachers‟ inclusive skills.

The Purpose of the Study
The current study attempts to overcome the problems that students with VI face in science classes, and the
challenges that inservice teachers are required to confront in serving to inclusive students, by improving the
inclusive teaching practices of inservice teachers. For this purpose, an Accessible Science Project for Students
with Visual Impairment (ASVI) mentoring program was conducted. The main purpose of the program was to
develop innovative teaching methods for the effective teaching of science to third-grade and fourth-grade
students with VI.
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In order to achieve this, the ASVI program aimed to guide classroom and science teachers do develop or adapt
instructional materials based on the objectives of science classes and the needs of students with VI. Despite the
project targeting students with VI, the adopted materials can be applied to students with different types and
levels of disability. Thus, the program has the potential to contribute to teachers in preparing materials for
students with a variety of disabilities, which in turn affects their inclusive teaching practices. The focus of the
current study was generally on the mentors, since the literature emphasizes that many aspects of the mentoring
process impacts on the mentors rather than the mentees, which is based on mentors‟ self-reflections of their own
practices (Lopez-Real & Kwan, 2005; Simpson, Hastings, & Hill, 2007).

Method
The main purpose of the current study was to explore inservice teachers‟ perceptions, as mentees, about faculty
members‟ mentoring roles, and also to understand the mentors‟ self-perceptions. The study was designed as an
exploratory case study that guided an in-depth analysis of both the mentors‟ and mentees‟ perceptions of an
Accessible Science for Students with Visual Impairment (ASVI) mentoring program. In the context of an
exploratory case study, the purpose is to extend understanding of a complex social phenomena in real-life
contexts (Ogawa & Malen, 1991). Exploratory case studies are qualitative in nature. Baxter and Jack (2008)
indicated that qualitative case study methodology provides tools for researchers to learn about complex
phenomena within their specific context. The case in the current study focused on the hands-on material design
for a science course designed specifically for VI students, with teachers from different schools participating in
the study. Implementing an exploratory case study approach enabled a detailed investigation of the mentoring
process through a multiple-case mentor-mentee context (Yıldırım & Şimşek, 2011).
The following research questions have driven the current study:
(1) What are the mentors‟ perceptions of the ASVI mentoring program?
(2) What are the mentees‟ perceptions of their mentors in terms of fulfilment of their mentoring roles?

Participants
The participant group of the current study was comprised of both mentors and mentees.
The first group of participants in the current study were the mentors, who were either faculty members of
Special Education (n = 8) or Science Education (n = 2) departments at Aksaray University, Turkey. Sampling
method was implemented in two steps. First, the mentors were recruited based on purposeful sampling, then,
based on the convenience sampling method, mentors who were available to participate were recruited. The two
faculty members from the Science Education department were Professors. Three of the faculty members from
the Special Education department were Assistant Professors, while the remaining five faculty members were
Research Assistants studying for doctoral degrees in SE at various universities in Turkey. The mentors‟ role was
twofold; to mentor inservice teachers in the development and adaptation of science education instructional
materials for students with VI, and also to guide their mentees in the construction of knowledge on how to
educate students with VI. Also, the mentors introduced assistive technologies to their mentees for use within the
project, including the use of Braille printers, 3D printers, 3D pens, and a tactile-copying machine.
The second group of participants were inservice classroom and science teachers working in primary education.
At the outset of the study, an announcement was undertaken through the Aksaray Provincial Directorate of
National Education to all schools in the Aksaray province. The announcement included information about the
project, its procedures, and that the project was looking to recruit volunteer participants for the 1-year research
project. Mentees were recruited based on the purposeful sampling method. Based on the selection criteria,
teachers who had one or more inclusive students in their class or in their school (i.e., not specifically in their
own class) were welcomed to apply to join the project in order to increase their inclusive teaching skills.
Considering the increasing inclusive practices in Turkey, there is a high possibility of teachers having an
inclusive student in their class in the future. A total of 23 teachers (10 science education and 13 classroom
teachers) attended all stages of the project.
The matching of mentors and mentees was applied on a random basis, with five groups formed consisting of
two mentors and four or five mentees.
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Accessible Science for Students with Visual Impairment (ASVI)
The current study was conducted as part of the “Accessible Science for Students with Visual Impairment”
(ASVI) project, which was supported by the Sabancı Grant Foundation 2019 Program for a period of 1 year.
The project was conducted at the Aksaray University, in Turkey, with cooperation of the Aksaray Provincial
Directorate of National Education.
The current study focused on the ASVI mentoring program which was conducted in two stages, and with four
panels and six workshops, however, the current study specifically focuses on the workshops. Four panels were
conducted with the teachers at the beginning of the program, during which information about the workshops
was provided, the needs and individual characteristics of students with VI were discussed, and the project‟s
details were clarified. The workshops were then conducted following on from the panels. During the workshops,
five groups of inservice teachers developed materials under the guidance of two mentors. The output of the
workshops was a set of 22 science education materials that had been developed and adapted based on the
individual needs of VI students.

Workshops
The workshops were conducted during November 2019 and January 2020, and over a total of 6 days Each
workshop started at 8:30 in the morning and lasted until the groups had completed their assigned materials. For
groups who could not complete their materials during one day, they continued working with the same material
the next day. The critical issue during the material development was consideration of the needs of students with
visual impairment, and what kind of modifications they needed in order to access these materials.
Prior to the workshops, the mentors examined the science textbooks and prepared an objective list where
students with VI required specific materials. Then, before each workshop, the mentors assigned objectives for
each of the groups, with each group responsible for developing different sets of materials. All the required
equipment necessary for developing the materials were prepared in advance of each workshop by the mentors,
and distributed to the tables where each group would work. All of the workshops were conducted at the
university‟s premises. Depending on the process, some groups were assigned more than one objective and were
responsible for the development of more than one material. According to the difficulty associated with creating
the materials, some groups continued with the same activity over two days of their workshops. Table 1 presents
information about the dates and objectives of the each workshop, whilst Figure 1 presents a visual of one of the
materials that was prepared.
Table 1. Workshop dates and objectives for material development
Date
November 18, 2019
November 18, 2019
November 18, 2019
November 18, 2019
November 18, 2019
November 18, 2019
November 20, 2019
November 20, 2019
November 20, 2019

Objective
Compares areas covered by land and water on earth‟s surface
on the model.
Understands the world is made up of layers.
Prepares a model of the earth.
Discovers the forces of push and pull.
Presents observational results of the lifecycle of a plant.
Explains the basic functions of sense organs.
Prepares a model of the earth.

November 22, 2019

Explains what should be done to protect sense organ health.
Hardness/softness, flexibility, brittleness, color, odor, taste,
roughness, and smoothness.
Conducts experiments to understand magnets.
Conducts experiments to understand push and pull forces.
Hardness/softness, flexibility, brittleness, color, odor, taste,
roughness, and smoothness.
Conducts experiments to understand push and pull forces.

November 22, 2019

Conducts experiments to understand push and pull forces.

November 20, 2019
November 20, 2019
November 22, 2019

Group
Group 1
Group 1
Group 2
Group 3
Group 4
Group 5
Group 2 (continued
with same material)
Group 1
Group 3
Group 4
Group 5
Group 3 (continued
with same material)
Group 4 (continued
with same material)
Group 5 (continued
with same material)
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Date
November 22, 2019
November 22, 2019
January 13, 2020

Objective
Recognizes the elements that constitute a simple electrical
circuit and their functions.
Discovers how light is necessary for vision.
Conducts experiments to understand push and pull forces.

January 13, 2020

Classifies sound sources as natural or artificial.

January 13, 2020

Relates rocks with minerals and discusses the importance of
rocks as raw materials.
Discusses types of rock and minerals found in Turkey
(e.g., gold, boron, marble, lignite, copper, hard coal, silver).
Classifies sound sources as natural or artificial.

January 13, 2020
January 14, 2020

January 14, 2020
January 14, 2020
January 14, 2020
January 14, 2020
January 15, 2020
January 15, 2020
January 15, 2020

Discusses types of rock and minerals found in Turkey
(e.g., gold, boron, marble, lignite, copper, hard coal, silver).
Explains the formation of fossils.
Constructs a working electrical circuit.
Explains the formation of fossils.
Explains the relationship between sound intensity and
distance.
Discovers that that every sound has a source, and that sounds
spread in all directions.
Using the sense of hearing, makes inferences about the
approach and distance of a sound source and its location.

Group
Group 1
Group 2
Group 5 (continued
with same material)
Groups 1 & 2 (two
different materials)
Group 3
Group 4
Groups 1 & 2 (two
different materials)
(continued with same
material)
Group 4 (continued
with same material)
Group 3
Group 5
Group 3 (continued
with same material)
Group 1
Group 4
Group 5

Figure 1. A visual of Earth model
Each workshop included three modes of mentoring as “discussion,” “material development,” and “feedback and
reflection.” At the beginning of the workshops, discussions were held with regards to the objectives and the
potential materials that could be developed based on the characteristics of the target group. Each group
undertook a brainstorming activity and then decided on the specific features of the materials they would develop
prior to commencing the material development process. The groups each worked collaboratively throughout the
process. After completion of each item of instructional material, feedback and reflection sessions were then
conducted. The mentors visited each of their groups and provided them with feedback, and discussed the
materials that they had developed.

Data Sources
Three data sources were used in the current study, with focus group interview schedules for teachers, semistructured interview schedules for mentors, and observation forms completed by the mentors.
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Focus Group Interview Schedules: At the end of the study, five focus group interviews were conducted with the
teachers in order to gather their insights about the mentors. Each focus group interview lasted between 45 and
60 minutes. The focus group interviews were conducted by the current study‟s researchers, who each possessed
prior experience with qualitative studies. The focus group interview guidelines included questions about the
participants‟ general perceptions related to the project, their perceptions about their mentors; specifically, what
they thought about their mentors‟ contribution to the project, their mentoring strategies, and how the mentors
affected the effectiveness of the workshops.

Semi-structured interview schedules for mentors: Also, at the end of the study two of the researchers conducted
interviews with the faculty members in order to understand their mentoring experiences from a mentors‟
perspective. Interviews lasted around 30 minutes with each mentor. Interview guidelines included questions
about their general perceptions related to the project, what they gained from the mentoring process, and in what
specific factors they contributed to their mentees.

Observation Forms: The current study included prolonged observation of the mentees during their workshops.
Holistic description of the events was undertaken by two researchers, who completed observation forms and
also took field notes during the collaborative activities.

Data Analysis
For the qualitative data of the study, thematic analysis was performed in order to describe the phenomenon.
Thematic analysis is a flexible qualitative data analysis technique that provides a rich and detailed presentation
of the collected data (Braun & Clarke, 2006). First, the interview recordings were transcribed into written form.
For data analysis, the step-by-step approach as proposed by Nowell, Norris, White, and Moules (2017) was
applied. As the first step, the researchers familiarized themselves with the data (Braun & Clarke, 2006) through
“careful reading and re-reading of the data” (Rice & Ezzy, 1999, p. 258). Next, the researchers separately
generated initial codes for the data. During their coding, the researchers identified the significant elements of the
data and attached labels to index them in relation to themes (King, 2004). The data were organized based on the
interview questions, and each of the respondents‟ answers were categorized based on their consistencies and
differences. During the third step, the researchers looked for themes in the data, and then sorted and collated the
coded data (Braun & Clarke, 2006) according to a data-driven inductive approach in order to generate the
themes (Boyatzis, 1998). During the fourth step, the researchers reviewed the themes so as to explore whether or
not they appeared to form a coherent pattern. The researchers then met to examine the themes and subthemes,
and worked towards reaching a consensus. For example, some of the themes that had little support were
changed. During the fifth step, the themes were defined and named by the researchers, having met to discuss the
themes in detail. The themes were the organized repeatedly until consensus was reached. Finally, the researchers
wrote the findings of the data. These six steps were implemented for both types of data collected; interviews and
observation forms.

Trustworthiness
In order to strengthen the research design, the researcher took issues of the study‟s trustworthiness (Lincoln &
Guba, 1985) into consideration during both the data collection and analysis process. In order to ensure
credibility triangulation, prolonged field engagement and peer debriefing were employed. Data triangulation
was achieved through having multiple data sources, with interviews and observation used together to validate
the results through comparison of the observational data with the interviews. Investigator triangulation was also
performed in order to minimize potential researcher bias. For that purpose, both researchers conducted the data
collection process. Additionally, the qualitative data were analyzed independently by two researchers and the
findings then compared. Prolonged field engagement is another credibility strategy concerning the investment of
adequate time within a research site in order to learn the culture, testing for possible misinformation, and for the
establishment of trust (Lincoln & Guba, 1985). The researchers in the current study conducted repeated
observations and held in-depth interviews; staying for a prolonged period of time at the research site. Peer
debriefing was also ensured since the two researchers worked separately at the beginning and then jointly
examined the themes until a consensus was reached.
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In order to ensure dependability (which is termed as reliability in quantitative studies), both audit trail and
intercoder agreement (Silverman, 2000) were applied. Audit trail in the current study was achieved by recording
and documenting the whole process in order that an external observer could trace the research on a step-by-step
basis. Intercoder agreement or intercoder reliability is a strategy that requires different coders to analyze
transcribed data (Creswell, 2008; Miles & Huberman, 1994). The current study did not aim for an exact match
in the coding, but for consistency among the codes and categories. For that purpose, both of the researchers
worked throughout the data analysis phase.

Results
The findings of the study are presented under subheadings of “Mentors‟ perceptions” and “Mentees‟
perceptions” according to the relevant themes.
1) Mentors’ Perceptions
During the interview, the mentors were asked to explain their perceptions related to the mentoring program.
First, all of the mentors indicated that the program was able to reach and achieve its aims and in line with the
goals, and that the mentees achieved the necessary gains in the design and adaptation of instructional materials
aimed at inclusive students. In addition, the mentors strongly emphasized that besides designing and adapting
materials, the mentees‟ awareness about disabled students increased. Digital assistive technologies used for
students with VI were introduced to the teachers during the process and they were informed about these
technologies. Regarding this issue, one the mentors stated that:
The most important outcome of the program was the materials themselves since these materials can be
used for all students with different disabilities, even with those without a disability. [Mentor 1]
The mentors viewpoints regarding the mentoring program were clustered around two main themes. First, they
expressed their perceptions of their own personal gains, and then explained their perceptions related to the
mentoring procedure. Table 2 represents the mentors‟ perceptions during the process.
Table 2. Mentors‟ Perceptions
Themes
Personal Perceptions

Sub-themes

Categories

Improved Professional Practice

Sharing knowledge and vision,
Gaining
new
academic
perspectives
Collaboration, Shared decisionmaking, Practicing together and
reflection
Different profession, Working for
a common goal, Relevance of the
topic

Effective Collaborative Work

Building Collegiality

Procedurel Perceptions
Identifying Mutual Expectations
Discussion
Material Development
Feedback and Reflection

-

Personal Perceptions
The first issue mentioned by the mentors was with regards to their personal perceptions toward the mentoring
program. They evaluated it as an invaluable opportunity to learn new things and as a means to improving
themselves. Having the opportunity to work with teachers and colleagues from two different discipline areas
promoted positive outcomes of the study. The mentors reported that it was a reciprocal process in which both
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sides of the relationship had learned. The mentors‟ perceived benefits of the mentoring experience in various
practices as “improved professional practice,” “effective collaborative work,” and “building collegiality.”
Improved Professional Practice. The mentors perceived the greatest benefit of the mentoring exercise to be the
opportunity to improve their professional practice in terms of sharing their knowledge, gaining new academic
perspectives, and improving themselves with regards to project management issues. They indicated that they
had the chance to share their knowledge and vision related to inclusive education practices with classroom
teachers. As the mentors were mostly new to their academic career, they first considered the opportunity to work
with teachers as the actual practitioners, and from whom they learned new things and then shared these ideas
with each other. As they significantly emphasized, their experience with the teachers also contributed to them
considering to undertake more academic studies in the future. Similarly, conducting the mentoring program as
two mentors together provided opportunities to develop abilities to strengthen their capacities professionally,
since the mentors were from different academic disciplines. One of the mentors indicated that:
Specifically working with the teachers helped to gain new insights, especially about the studies I had
conducted in the field. Since the teachers, as actual practitioners, explained the problems they faced
related to special education issues, we had the chance to learn more about the actual problems they
faced, which in turn helped me to think about future academic studies with the target group. [Mentor
2]

Effective Collaborative Work. This professional improvement in turn enhanced their ability to nurture
collaborative working skills. The mentoring relationship included the factors of collaboration, shared decisionmaking, practicing together, and also of reflection, which together promoted effective collaborative working.
These common shared experiences promoted their effectiveness as a team. Working for a common and
important goal was a key motivating factor for the mentors, which in turn increased their keenness to work and
collaborate effectively.

Building Collegiality. The other category mentioned was about building collegiality, as during the process the
mentors conducted the workshops partnered alongside a second mentor. This was the first such experience for
eight of the mentors in the study, which provided them with an invaluable experience. The mentors from
different disciplines reflected their knowledge effectively during the mentoring program. A collegial
relationship was effectively fostered which was related to the relevance of the study‟s goals. They indicated that
the mentoring program was conducted based on a real need, which increased their motivation as they were
working for a common goal. This level of keenness and effectiveness is exemplified in the following quote:
As a team, we established collegiality since we believed in the necessity of the program’s focus. There
was a real solidarity between the mentors, and also between the mentors and mentees. Thus, we
created a network of support, and learned a great deal from each other. [Mentor 6]
To summarize, these positive experiences promoted corresponding changes in the mentors‟ self-perception of
their own personal development and understanding of their value within the workplace.

Procedural Perceptions
The second theme of the mentors‟ perceptions related to procedural issues. As the mentors evaluated the
mentoring program as being a successful and productive process, they mainly related this success to the
structure of the mentoring program itself. Thus, their answers to the interview questions were categorized
according to the procedural steps as they evaluated the mentoring program based on these stages.

Identifying mutual expectations. Prior to the workshops, the mentors held discussions with their mentees during
the panels. These discussions primarily concerned the topics of SE and the problems faced by and needs of
students with VI. During these panels, the mentors and mentees also discussed potential solutions that could be
enhanced for the education of students with VI. This ensured that both sides‟ expectations related to the
outcomes of the workshops were defined, which corresponded to the main theme of the project being that the
process should be personally relevant to both parties. The participants raised similar ideas related to the
mentoring program, as well as how to conduct the process, which also ensured active participation of the
mentors.
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From the beginning of the material development process, discussing problems related to the education
of the VI as well as potential solutions helped to increase the sense of belonging of us all. In this way,
we had the chance to work towards a common goal that was relevant to real-life experience. As I
observed, we all worked with a high level of motivation in order to successfully reach our determined
goals. [Mentor 2]

Discussion. Before each workshop, the groups discussed the objectives that had been assigned to them, and then
brainstormed about what could be designed and how it should be designed in order to teach that specific subject
to students with VI. These discussion sessions ensured that both the mentees and their mentors took part in the
research together, which helped promote the establishment of a co-equal working relationship. Also, these
discussions held prior to the actual practical material development provided the teachers with an opportunity to
learn how to think and what to think while considering the individual differences of students with VI and their
individualized needs for the learning of a new subject. Thus, the teachers learned to think of ways to produce
better outcomes for their students. Conducting effective discussions with the involvement of all the participants
was also found to be essential to the effectiveness of the process.
During the discussion sessions, the teachers’ awareness of students with VI and their specific needs
increased. The teachers held discussions in groups and spent effort to find solutions for an effective
material development. These discussions contributed to both their personal development and to the
material development process. [Mentor 4]

Material Development. The mentors strongly emphasized that the hands-on material development process was
conducted very effectively, having brainstormed every step as a team, and reached common ideas within the
group. The mentors attributed the success of the material development process to the relevance of the study, and
to its applicability to a real-life application based on real experiences. The applicability of acquired knowledge
and practices was articulated.

Feedback and Reflection. After each material development process had concluded, each mentor pair visited all
of their groups and provided process feedback at the group level. Process feedback included task-related
behaviors and focused on the convenience of the materials to students with VI. Additionally, during this session,
the mentees were required to reflect on their opinions as related to the feedback and what they had learned
following the materials development process.
2) Mentees’ Perceptions
During the interviews, the mentees were asked to evaluate their perceptions in terms of their mentors. As the
mentees highlighted, the mentors, as faculty members, had a powerful role in influencing and shaping the
inclusive teaching practices of inservice teachers. Similarly, the mentees stated that the mentoring program
provided an opportunity for their professional renewal, and helped to advance their knowledge with regards to
inclusive teaching practices. Thus, the mentees found the mentorship experience to be beneficial in increasing
their knowledge related to the education of students with VI. Moreover, they added that they might require
ongoing support during their actual teaching practices in the field. The mentees‟ perceptions clustered around
four themes; namely “endorsing the setting up of co-equal relationships,” “adapting the mentoring program to
the mentees‟ needs and suggestions,” “being tech-savvy,” and “being proactive.” Table 3 presents an overview
of the mentees‟ perceptions.
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Table 3. Mentees‟ Perceptions
Themes
Sub-themes
Mutual respect, Trust, Equal balance of
Endorsing the setting up of co-equal relationships
power
Adapting the mentoring program to the mentees‟ needs
and suggestions
Being tech-savvy

Being proactive

Construction of practical knowledge,
Workshop days and duration
Effective assistive technology use,
Creating assistive technology awareness
and familiarity
Highly focusing on the big picture of
inclusive education, Foreseeing possible
problems

Endorsing the setting up of co-equal relationships
The most strongly emphasized issue by the mentees was the mentors‟ effectiveness in promoting the
establishment of a co-equal relationship with their mentees, which was characterized by mutual respect, trust
and equal balance of power. The mentees, as teachers, indicated that at first they were biased against the
university faculty members, having had concerns that the mentors would try to direct them and manage the
whole process based on their own preferences. However, all of the focus groups stated that the mentors were
very effective in managing the process with respect and trust, and were able to promote a co-equal relationship
with the teachers they were mentoring. The mentees stated that they felt that they were treated as equals with the
mentors, which ensured their keenness to join in throughout the program. The mentors both began with and
maintained an equality-centered paradigm in which all parties established a partnership which nurtured a
reciprocal relationship. This equal balance of power ensured the development of a true partnership. On this, one
of the groups stated that:
The way the mentors valued the teachers and the way they looked into the eyes of the teachers was so
nice. It is the mentors who brought us to this point, through their warm behavior and cordiality. To be
honest, if the mentors had not worked with us as equals, we would have stepped back. The mentors’
efforts during the process motivated us; otherwise, we would have thought that we had got out of
school voluntarily to spend time on the project, but question why the mentors were not working with us.
However, the mentors worked equally and enthusiastically with us. [Focus Group 3]
Similarly, a member of the same group also mentioned that:
When I came here, there was a very warm environment and everyone’s opinions were taken as equal.
My opinion towards academics has changed in a positive way, I can really say that. Before, I was very
prejudiced against academicians, but here the mentors valued all of us. [Focus Group 3]
Adapting the mentoring program to the mentees’ needs and suggestions
Adapting the mentoring program was the second-most mentioned theme regarding the mentors. The mentees
indicated that the mentors‟ being adaptive to their needs ensured an effective mentoring process. Especially, the
mentors were reported as being able to adapt the process concerning the construction of practical knowledge in
materials development for students with VI. They shaped the process depending on the mentees‟ needs and
perceptions. When the mentees had different ideas, the mentors tried to implement them. The second issue
mentioned was about adopting the workshop schedule and duration based on the convenience of the mentees.
Each time when they were planning the process, the views and opinions of the mentees were given due
consideration. Thus, aligning the mentoring program with the expectations and opinions of the mentees ensured
the mentees desire to be active participants in the mentoring program, and thereby to exhibit a positive attitude
with the mentors.
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Being tech-savvy
The mentees also reflected their perceptions regarding assistive technology usage during the study. They
indicated that the mentors were technologically competent, or “tech-savvy,” and were able to effectively
integrate assistive technologies during the materials development process, which provided additional insights
for the mentees. As the mentees strongly emphasized, building technology awareness and familiarity during the
hands-on material development process proved to be an invaluable experience. Thus, the mentees admired the
mentors‟ tech-savviness which contributed to the mentees reconsidering their own teaching practices so as to
produce better outcomes for students with VI in their classes, as exemplified in the following quote:
We really appreciate the technological assistance provided by the mentors. We had the chance to
become familiar with a variety of technologies, and noticed how practical they were. For example, the
Braille writer was really easy to use. Even though we did not know about the existence of such kinds of
technology beforehand, we noticed how easy it was to use. The 3D pens we learned can be used in
classes to make the learning environment more attractive and motivating. The mentors were really keen
on being portrayed as tech-savvy and modern instructors. [Focus Group 1]

Being proactive
The proactivity of the mentors was also articulated by the mentees as one of the things they admired about the
mentors. The mentees stated that the mentors were highly focused on the bigger picture throughout the program
of delivering inclusive education, which increased their proactivity in foreseeing the problems that we might
encounter. This issue positively affected the efficiency of the mentoring process.

Discussion and Implications
The current study aimed to contribute to the literature on inclusive education by conducting an Accessible
Science for Students with Visual Impairment (ASVI) mentoring program, highlighting both the self-perceptions
of mentors and of the procedure itself; as well as the mentees‟ perceptions related to their mentors. The study‟s
findings suggest that such kinds of mentoring studies that promote partnerships between universities and central
education authorities should be conducted more, which in turn could result in positive outcomes for both faculty
members and teachers alike. As is frequently noted in the literature, effective mentoring studies within an
inservice context (Mathur et al., 2013; S´anchez-García et al., 2013) should ensure that both mentors and
mentees learn together (Haggarty, 1995; Halai, 2006; Hobson et al., 2009) since the tendency is to aim for a
sense of communal development (Forde & O‟Brien, 2011).
The findings of the current study focused more on the “mentors,” presenting the participants‟ perspectives
related to the mentors and their mentoring aspects. The mentors first reflected on their personal gains, indicating
that the mentoring program was personally rewarding (Huizing, 2012; Simpson et al., 2007) since such positive
gains would benefit them throughout their academic careers. The mentors reported that mentoring was perceived
as beneficial in terms of professional practice, collaborative working, and in the building of collegiality.
Immersing faculty members with inservice teachers within the ASVI program helped the faculty members to
improve their professional practices in terms of sharing knowledge and their vision related to inclusive
education, as well as gaining new academic perspectives. These current findings contribute to the literature,
which also shows that mentoring has been widely recognized as an important aspect of gaining in professional
practice for mentors (Hagger & McIntyre, 2006; Hudson, 2013; Lopez-Real & Kwan, 2005; Zachary, 2009).
One critical output of the current study relates to the mentors‟ experience in sharing knowledge and vision
reciprocally with teachers. Prior to the study, the faculty members had no experience of personal reflection from
working with teachers as part of a long-term project. This was also found to have been discussed in the
literature, since mentoring affords significant opportunities for the sharing of experiences, perspectives, and
enthusiasm about various themes based on expertise (St-Jean & Audet, 2009). During this sharing process, the
mentors benefitted from the experiences of their mentees and by learning more about the problems that they
faced in the classroom. The faculty members also had the chance to gain new perspectives, which might help
shape their future academic studies. However, this finding might be considered as specific to the current study,
since the mentors were mostly new to their academic careers and therefore more open to new perspectives.
Similarly, some studies in the literature highlighted certain benefits of mentoring for mentors in terms of
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advancing their pedagogical knowledge (Hudson, 2013), which can be associated with the current study‟s
results.
The other positive gain for the mentors was improving their effective collaborative working skills. The study‟s
findings showed that improving the effective collaborative working skills within a mentoring program
especially conducted between faculty members and teachers requires shared decision-making and joint
practicing. Research studies have indicated that shared decision-making processes (Baran, 2016; Gabriel &
Kaufield, 2008; Kopcha, 2010; Roth &Tobin, 2002) and practicing together as a form of sharing responsibility
(Baran, 2016) are critical to the success of mentoring programs, and which is also an indicator of effective
collaborative working. The current study‟s findings also support that effective collaborative working increases
the motivation of both stakeholder parties due to working towards a common and relevant goal.
The findings also showed the power of such a mentoring program in building collegiality. As the mentors hailed
from various academic departments, they were afforded the opportunity to develop ideas from different
perspectives throughout the study. In addition to brainstorming with the teachers, the mentees also discussed
and brainstormed as a group of academicians, which enlarged their academic vision and facilitated the
establishment of a trust-based collegiality. This finding is also in line with the literature, emphasizing that
mentors can benefit from mentoring programs in gaining new perspectives (Simpson et al., 2007), whilst at the
same time improving the working relationships with their colleagues (Baran, 2016; Davies, Brady, Rodger, &
Wall, 1999). In addition, the current study‟s findings suggest that building a collegial relationship ensured a
meaningful growth was experienced by both mentors and mentees during the study.
The second issue that the mentors mainly discussed related to the workshop procedures and the steps that were
implemented. The findings implicated that understanding the issues related to inclusive education and being
able to implement effective inclusive practices requires activities to be conducted based on practice, feedback,
and reflection. However, before conducting these steps, identifying mutual expectations based on effective
discussion is key (Baran, 2016), and which positively affects the overall procedure, especially in ensuring the
active participation of the mentees. As emphasized in the literature, when the expectations are mutually agreed
upfront, the mentees‟ personal commitment increases (Barker, 2006), and this also indicates that the mentors
will likely conduct the process based on mutual respect (Huskins et al., 2011). Thus, identifying and aligning
mutual expectations with regards to the mentoring process can be considered as an essential element of effective
mentoring (Baran, 2016; Rajuan, Beijaard, & Verloop, 2010).
Another element critical to the improvement of inclusive education practices requires inservice teachers to
experience hands-on materials development in order to better understand the needs of the target group and
thereby to aim to meet those needs. The findings support that hands-on material development is sine qua non for
the professional development of effective inclusive practices by inservice teachers. The current research also
revealed that ending the process with feedback and reflection can lead to increased communication between
groups, as well as the satisfaction and motivation of the mentees. All of these procedural steps affected the
overall quality of the mentoring program. Other mentoring studies conducted on inclusive education practices
also suggest that such studies involve collaboration among different stakeholders, which contributes to teachers
more effectively solving problems associated with inclusive education (Falvey, et al., 1989).
The current study also examined the perceptions of the mentees related to their mentors, which were found to be
positive. The first topic was endorsing the setting-up of co-equal relationships, which was closely related to the
aforementioned factor of there being shared decision-making and practicing together. Parallel to this, the study
showed that the mentees found that being treated equally was considered to be a positive example of their
interaction with the mentors. These findings imply that the establishment of equal relationships opened the way
for mutual respect, trust, and an equal balance of power. This also corroborates with the literature, which
emphasizes the significance of the equal relationship (Driscoll, Parkes, Tilley-Lubbs, Brill, & Bannister, 2009;
Wilkinson et al., 2014), since mentoring is a bidirectional undertaking in its current form.
The second item that the mentees significantly commented on related to their mentors‟ being adaptive to their
(the mentees‟) needs and suggestions. The mentees saw this as valuable since it motivated them to both continue
with the process, and also to volunteer more within their group. As indicated in the literature, adapting materials
based on the mentees‟ needs was considered to be a precondition for effective mentoring (Rajuan et al., 2010;
van Ginkel et al.,2016).
Additionally, the mentees favored two important aspects related to the mentors in the current study, which were
their mentors being both tech-savvy and proactive. These items were specific to the current study and to the
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context, and which thereby positively affected the mentees‟ perspectives and the overall effectiveness of the
process.

Conclusion and Suggestions
Mentoring, as a bidirectional undertaking, is a form of concurring with the best practices of inclusive education.
With the mentors as the focus of the current study, they had the opportunity to implement procedures based on
effective mentoring, and were thereby able to help the inservice teachers develop professionally in their
preparations. Mentoring was highlighted as a means of overcoming some of the problems that the inservice
teachers‟ faced in their educating of students with special needs.
Since the current study was a long-term research and required full involvement of its participants, only 23
teachers joined the study through to the end of the workshops. For this reason, it is suggested that these types of
mentoring studies, aimed at the improvement of inclusive practices, could be conducted with a greater number
of participants. Similarly, experimental studies could be conducted to compare different mentoring strategies.
Moreover, the current study was limited to the development and adaption of science education materials for
third-year and fourth-year VI students. In the future, studies that focus on the upper grades and also different
disciplines could be conducted. Thus, inclusive practices will benefit further through a process of continuous
improvement and thereby become more pervasive and seen less as being exclusive, distinctive, or uncommon.
Another limitation of the current study was that the mentors did not observe the mentees‟ actual classroom
practices. Conducting a mentoring study that included an element of coaching would provide a more sound and
comprehensive interpretation of the teachers‟ understanding of inclusive education practices.
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