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Abstract

Problem Statement. Project-based learning (PBL) is a student-centered teaching approach
that organizes learning around projects. It increases students’ motivation to learn and
prepares them for the 21* century demands through developing real-world experience.
Many scholars have investigated teacher perceptions regarding PBL, its benefits and
challenges; however, no similar research was conducted in Kazakhstan and it remains
unclear how Kazakhstani teachers understand PBL. This study attempts to fill in the

existing gap of knowledge and practice in Kazakhstan.

Purpose of study. The purpose of this study is to explore secondary school teachers’

perceptions about project-based learning, its benefits and challenges.

Methods. It is a qualitative case study. The sample consists of 4 teachers (male) who teach
Chemistry, Computer Science, English language, and Physics in a Kazakh-Turkish
Lyceum in the northern part of Kazakhstan. Semi-structured interviews were conducted

with participants. The collected data was coded and analyzed using thematic analysis.

Findings. The study revealed that the participant teachers perceive PBL as a beneficial
teaching approach that has the potential to increase student engagement and help them
understand more deeply the subject content through self-learning and learning by doing.
The advantages of using PBL discussed by the participants were improved teacher-student
and student-student relationships, skill development and real-world practice. The study
also identified the challenges the participant teachers have to cope with such as: lack of

time, lack of knowledge, and group work problems.

Conclusions. The results of this research show that teachers understand PBL from both

positive and negative perspectives through its perceived benefits and implementation

vii
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challenges. It is considered that findings of this study would improve students’ motivations

and equip teachers with necessary skills to successfully implement PBL.

Key words: project-based learning, benefits, challenges, teachers, students.

AHHOTAIUSA

Onucanue npobnemsi. MeTo MPOEKTOB SBISIETCS IOIX0A0M K 00YUEHHIO Yepe3 MPOEKTHI,
KOTOpBIE HAIIPABJIEHBI HA y4YaIIErocs. DTOT MOAXOJ MMOBBIIIAET HHTEPEC YUAIUXCS K
00yYEHHIO U C TIOMOUIBIO peabHON MPAKTUKU PEANN3YeT UX MOATOTOBKY K TPeOOBaHUAM

21 Beka.

briio IMPOBEACHO MHOI'O I/ICCJ'ICILOBaHI/Iﬁ O BOCIIPUATHH 3TOI'O0 ME€TOJa YUYHUTCIIAMUA, HO
MMpEaACTaBICHUA Kazaxcrancknx y‘lPITCJ'ICﬁ 00 >TOM METOJEC, €0 IMOJIOXKUTCIBHBIX U
OTpULATCIIBHBIX CTOPOHAX HE ObLIN HU3YUCHBI. OcTaeTcs HesICHBIM KakK BOCIIPUHUMAIOT
9TOT METO Kazaxcranckue YUUTEIIA. C OEJIIBIO BOCIIOJITHEHU S HpO6CJ’IOB B 3HAHUSX U

IMPAKTUKEC KaBaXCTaHa, ObLIa H€O6XOI[I/IMOCTB IMMPOBCCTU COOTBCTCTBYIOIICC UCCIICAOBAHUC.

Lenv pabomul. 1ens Moeit paboThl — U3yUUTh NpeAcTaBiIcHUsT KazaxcTaHCKUX yduTesei o

MCTOC ITPOCKTOB, €I'0 MOJIOKUTCIIBHBIX U OTPULATCIIBHBIX CTOPOHAX.

Memooonoeus. 51 ucronb3oBan KauyeCTBEHHOE TeMaTUIECKOe HccieoBaHue. Beibopka
COCTOUT M3 4 yuuTenen (My>KCKOTo 10Ja), MPernoAaonmx GU3nKy, XUMUI0, THPOPMATHKY,
Y aHTJIMHCKUH sA3bIK B 01HOM U3 Kazaxcko-Typenkux Jluiiees B ceBepHO yacTu
Kazaxcrana. MHOIi OBUIO HCITOIB30BAaHO YaCTHYHO CTPYKTYPUPOBAHHOE UHTEPBBIO.
CoOpanHble JaHHbIE OBUTH 3aKOAMPOBAHBI U AHATM3UPOBAHBI C TOMOILBIO TEMAaTHYECKOTO

aHaJin3a.
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Pe3ynbmamei. JlanHbIe YKa3bIBAIOT HA TO, YTO YUUTEIS TIPEACTABIISIFOT METO]] IPOCKTOB B
MIOJIOXKHUTEIILHOM CBETE, JIeNIasi aKI[eHT Ha IMOTSHIIHAl 3TOTO METO/Ia MOBBIIIATh HHTEPEC
y4amuxcs K 00y4eHHIO ¥ CIIOCOOCTBOBATH 0oJIee TIIyOOKOMY MMOHUMAHHUIO y4eOHOTO
Marepuala ¢ TOMOIIBI0 CaMOOOyUeHHsI U 00yUCHHUS Yepe3 MPAKTUKY. bbUTH mepednciieHs!
TIOJIOXKHUTEIIHbHBIE CTOPOHBI METO/A, TAKKE KAaK YIIYYIICHHE B3aUMOOTHOIIICHHH MEXITY
YUYAIIAMUCS, MEXK]Ty YUUTEIIEM H YUAIIUMUCS, a TAK)KE Pa3BUTHE HABBIKOB M BCEMHUPHBIN
OTIBIT. YUHUTEIS YKa3aHl Tak)Ke TaKhe OTPHUIIATEIbHBIE CTOPOHBI 3TOTO MOIX0/a, KaK

HEXBAaTKa BPEMEHU U 3HAHUU O METOJIE, ¥ MTPOOJIEMBI TPYIIIOBOM PabOTHI.

Bb16000b1. Pe3ynbTaThl BBISIBUIH, YTO YUUTENS BOCIPHHUMAIOT METOJI IIPOEKTOB, KaK B
MOJIOKHUTEIBHOM, TaK U B OTPUIIATEIBHOM CBETE, BBIICISISI MHOTOUYUCIICHHBIE
BBILIIETIEPEUUCIIEHHBIC IPEUMYIIIECTBA U HEJOCTATKH 3TOT0 MeTo/1a. BaskHO OTMETHTH TO,
YTO pe3yJbTaThl 3TON PabOThI MOTYT OBITH MOJIE3HBIMHU JJIS TIOBBILICHHUS HHTEpEca
y4Jamuxcst K 00y4eHHIO U CHaOXKeHHUsl yuuTesae He00X0AMMBIMU HaBBIKAaMU JUISI

YCIICHIHOT'O MCITI0JIB30BaHUA METOJAa IIPOCKTOB.

Kniouesvie crosa: MCTO MPOCKTOB, MPCUMYILICCTBA, HCAOCTATKHU, YUUTCIIA, yHallIUCCA.

AnjgaTna
Moaceneniy cunammamacet. JXobara HET13e/ITeH OKBITY 9/1iC1 OKYIIBUIAP I XKoOanap
ApKBUIbI OKBITY TACLII OOJIBIT TaOBUIABI. By TOC1T OKYIIBIIAPABIH OKYFa JIeTeH
KbI3BIFYIIBUIBIFBIH aPTThIPa OTHIPHII, oJapAbIH 21 FackIpAbIH TananTapblHa cail qaiibiH
OoynapbIHa ylieciH Kocaasl. MyranmiMaepAiH Oy 9/1iC Typabl Ke3KapacTaphl JKalbIH/Ia
KOMTETeH 3epTTeyIep KYpri3uii, anaiaa Oy omic 6olibHIIa KasakcTan MyraniMepiHiH
Ke3KapacTapbl, OHBIH OH JKOHE Tepic acleKTijepi 3epTrenred emec. KazakcTanabik

MYFaTIMIEPAiH OCBI OMICTI KaJlail KaObLUTAAUTHIHBI TYCIHIKCI3 00BN Kanaabl. COHIBIKTAH,
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KazakcTanHbIH 0171iMI MEH TOXIpUOEIe ONKBUIBIKTAPBIH TOJATHIPY MaKCAThIHAA, 3EPTTEY
JKYPri3y KOKETTUIIT TybIHIAN B,

HKymoic makcamoi. JKyMbICBIMHBIH MaKcaThl — )KOOaFa HET13/IeJITEH OKBITY 9/IiC1, OHBIH
JKarbIM/IbI J)KOHE JKaFbIMCBI3 JKaKTaphl xKaibiHaa KazakcTan MmyraaiMaepiHig
KO3KapacTapblH 3epPTTEY.

9doicmemeci. MeH canaibl ic 3epTTey 9/1iCiH KoaaHabIM. Yrici KazakcTaHHBIH CONATYCTIK
oemirinaeri Kazak-Typik Jluneinepinin 6ipinae ¢usnka, xumusi, “”HPoOpMaTHKa KOHE
aFbUIIIBIH T1T1 IOHAEPIH cabak OepeTiH 4 (ep) MyFaiiMHEH Typajbl. MeH imiHapa
KYPBUIBIMBIK CyX0aT TYPiH MakiananaeiM. JKuHaFaH 1epeKTep KOATAIFaH XKOHE 63€KTi
Ta1ay apKbUIbI TAIIAY JKacaIbIH/IbL.

Homuoice. MonimeTTep OoiibIHIIIA, MYFaTIMIEP JK00aFa HET13/I€JITEH OKBITY 9/IiCIHE OH
Ke3KapacIieH Kaparl, OChl 9/IICTiH OKyFa OKBIITYJIap IbIH KbI3BIFYIIBUIBIFBIH apPTTHIPYBIH
JKOHE ©3 OEeTIMEH OKY, MMPAaKTHKA apKbUIBI OKY MaTepUaAapblH TEPCHIPEK TYCIHYIH JKaFaai
JKaCaMTBIHBIHA aKIICHT yacai ipl. OKyIIBUTAp, OKYIIBIIAp MEH MYFAJIIMJICP apachIiHIarbl
KapbIM-KaThIHACTHI J)KaKCapTaThIH, COHBIMEH KaTap, JIaFIbUIap Ikl TaMBITAThIH JKOHE
QIEMJTIK TOXKIPUOE CUSIKTHI OCHI 9MIICTIH OH YKaKTapbIH alThUIbIN oTUIAl. COHBIMEH KaTap,
MyFasiiMaep Oy o/icTiH OUTIM MEH YaKBITTBIH JKETKITIKCI3IT1 )KOHE TONTA KYMBIC JKacay
Moceenenepi CUKThI dKaFbIMChI3 JKaKTapblH €CKEPTIIT OTTI.

Kopvimwinovicei. JKyYMBICTBIH HOTHKENIEPi OKBITYIIBUIAPBIH OCHI 9MIICTIH OH KOHE Tepic
ACTEKTiIepi apKbUIbI KAOBUTIANTHIHBIH KOHE JI€ )KOFAphI/Ia aTalIFaH apTHIKIIBUIBIKTAPHI
MEH KeMIIUTIKTep1 Heri3iH1e KaObUITaiThIHBIH KepceTTi. byl ®yMBICTBIH HOTHXKeENepi
»00ara HET13JIeNITeH OKBITY OKYIIBUIAPABIH OKYFa JIET€H KbI3BIFYIIBUIBIFBIH apTThIPa
OTBIPBII, OYJI 9/1iCTi TAOBICTHI MalijalaHyFa MyFalliMAepre KaKeTTl JaFbliapas! OoibIHa

CiHJIpyTe YJIECiH KOCAaTBHIHBIH aTall 6Ty MaHbI3/IbL.
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Tyiiinoi co30ep: xobara HET13/IEIATEH OKBITY, apTHIKIIBIIBIKTAP, KEMIILUTIKTED,

OKBITYIIIbUIAP, OKYIIbLIAP.
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Chapter 1. Introduction

My research study is about teacher perceptions regarding project-based learning
(PBL) in a Kazakh-Turkish Lyceum in the northern part of Kazakhstan. This chapter
includes the problem statement, the purpose of the study, research questions, the

significance of the study, and the outline of the thesis.

Problem Statement

With the accelerating pace of the current world, contemporary educators are
expected to adapt and rise to changes and new challenges in education. The 21 century
requires educators to use new ways of learning and teaching that will provide students
more freedom in the expression of their ideas. Kazakhstan sought to replace traditional
academic strategies of memorization and passive learning by more active student-centered
learning. However, this kind of shift requires a new type of approach that is geared toward
student-centered learning. Project-based learning (PBL) has emerged as one of the most
prominent approaches for responding to these needs and demands and has gained much
attention of the Kazakhstani educators (McCarthy, 2016).

Krajcik and Blumenfeld (2006) state that almost all students are bored in class. The
lack of student engagement in learning is also of importance for Kazakhstani education
(Kabulova, Pussurmanova, Shaikhina, Akhmedina, & Issina, 2016). The PISA results
indicate that Kazakhstani education faces issues of high level of student absenteeism and
regular lack of punctuality, which could be indicators of decreasing student attitudes
towards learning (OECD, 2013). Moreover, the literature shows that student engagement is
perceived as a predictor of academic achievement (Willms, 2003). This might suggest that
in order to raise the academic success of Kazakhstani students, first of all there is a need to

increase their motivation on lessons.
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Studies reveal that instructional methods such as group projects, projects and
lessons involving technology and presentations are among the instructional methods most
favored by students, while uninteresting and irrelevant learning materials and the absence
of interaction with teachers are demotivating factors (Yazzie-Mintz, 2010). The literature
shows that PBL organizes learning around projects, provides students with an opportunity
to create final artifacts using technology and present their works to the real audience
(Thomas, 2000). PBL gives them the excitement of learning and raising their interest in
solving real-world problems (Bell, 2010). Moreover, learners get to enjoy the learning
process, as it includes the focus of their interests and allows them to learn by applying a
hands-on approach. The important point is that students will have a chance to deeper
understand the subject content through gaining real-life experience (Harrigan, 2014).

In recent years, PBL has been integrated into instructional practices of many
schools in Kazakhstan (McCarthy, 2016). PBL is presented as an effective student-
centered learning method with the variety of benefits for students despite imposing some
difficulties for learners. Many studies on teacher perceptions about PBL (Baysura, Altun &
Toy, 2016; Habdk & Nagy, 2016; Harrigan, 2014; Hovey & Ferguson, 2014; Hugerat,
2016; Tamim & Grant, 2013; Van den Bergh, 2006) seem to attest to that. However, to
date, such views on PBL have been based mostly on international experience, and there is
a shortage of research reflecting the Kazakhstani context. It remains unclear how
Kazakhstani teachers understand PBL, and what benefits and challenges of using PBL they
identify for their students. Therefore, this study seeks to fill the gap in literature about the

application of project-based learning in Kazakhstan.
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Purpose of the study

The purpose of this qualitative study is to explore secondary school teacher perceptions of
project-based learning (PBL) in a Kazakh-Turkish Lyceum in the northern part of
Kazakhstan and to identify the benefits and challenges of using PBL.

Research questions

The following research questions will guide my study:

1. How do teachers understand PBL?
2. What are the benefits of using PBL?
3. What are the challenges of using PBL?
Research design
Qualitative research design has been chosen to gather a more detailed
understanding of teachers’ feelings, beliefs, and perceptions of PBL, its benefits and
challenges, and to present vital information on how PBL works in the context of
Kazakhstan. As KTL teachers are specifically trained for PBL (McCarthy, 2016) and use it
in their practice, focusing on the experiences of teachers at this particular type of school
seemed imperative. As such, a Kazakh-Turkish Lyceum for gifted boys located in the
northern part of Kazakhstan has been selected as a research site of this study. The sample
size consists of four secondary school teachers who teach the following subjects:
Chemistry, Computer Science, Physics and English language.
Significance of the study
The significance of this study is manifold. The results of this study could be
beneficial for teachers, as it would help them reflect on their own practice in using PBL.
Interpretation of teachers’ points of view, experiences, and attitudes towards PBL could
provide insight into the challenges that both teachers and students face. It will be helpful as

their voices would be heard by the school administration, which would have the
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opportunity to think of the most effective methods and ways of overcoming the challenges
in using PBL.

Furthermore, a deeper understanding of teachers’ perceptions and challenges about
PBL will definitely contribute to a better implementation of this learning style in the future
and help teachers to better instruct their students in working on projects and help them gain
all the necessary skills for developing the project and working collaboratively in a project
team. Teachers will have the opportunity to succeed as effective facilitators of project work
activities (Yezhitskaya, 2014). Moreover, teachers would likely have better contact with
every student and get the opportunity to learn from students and from each other (Nicola &
Allison, 2014). While both teachers and students benefit from using PBL, it would also be
beneficial for the whole school, as students with a better understanding of PBL
implementation are more likely to be successful at different academic competitions, such
as Young Inventors Project Competition (YIPC) and other regional and republic project
competitions. As a result, it could lead to the increase of the school’s rating.

The results of this work could motivate and provide insight for policy makers in
Kazakhstan to deeply investigate project-based learning as an alternative teaching and
learning strategy that would be likely to improve students’ motivation and academic
achievement (Harrigan, 2014). Moreover, as PBL is being implemented in Kazakh-Turkish
Lyceums (KTL), the examination of PBL in these schools would be very useful to see how
it can be best adapted and implemented in mainstream schools in the context of
Kazakhstan.

Operational definitions of terms
Project-based learning: a student-centered, teacher-facilitated approach that

organizes learning around projects (Bell, 2010; Thomas, 2000). To understand the
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difference between project-based learning and projects, a comparison table is provided in

Appendix E.

Outline of the thesis
Chapter 1, “Introduction” presents the core elements of this study: the research

problem, the purpose of the study, research questions, and the significance of the study.

Chapter 2, “Literature review” provides the review of major studies carried out on
my research problem. It investigates teacher perceptions on PBL, its benefits and

challenges.

Chapter 3, “Methodology” includes the research design, sampling, data collection

and data analysis processes, and ethical considerations.

Chapter 4, “Findings” presents the main findings of the study.

Chapter 5, “Discussion” provides the explanation and interpretation of the findings.
It compares these findings with the literature in Chapter 2, showing the similarities and

differences between them.

Chapter 6, “Conclusions and Recommendations” includes the summary of findings
structured by research questions, recommendations for professional practice and policy in
education, limitations of the study, implications for further research and self-reflection as a

researcher.
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Chapter 2. Literature review

The purpose of this study is to explore teacher perceptions of PBL, its benefits and
challenges. In this chapter, review of the relevant literature is presented. The chapter
describes literature related to my topic. It includes the conceptual framework, definition of
project-based learning, history and development of PBL, teacher perceptions of using PBL,
its benefits and challenges, and PBL in Kazakhstan.

Conceptual framework

The experiential learning theory by John Dewey, Kurt Lewin, and Jean Piaget states
that people learn through experience (Kolb & Kolb, 2012). Dewey (1897) believes that
“education must be conceived as a continuing reconstruction of experience” (p. 5). This
experience is gained by active learning, thinking, feeling and perceiving. The experiential
learning is considered as the result of the interaction between the human and his or her

environment (Kolb & Kolb, 2012).

According to Harrigan (2014), the experiential learning theory served as the basis
for the development of the constructivist theory, which states that learners do not acquire
knowledge but actively construct it themselves. This theory was developed by Jerome
Bruner, John Dewey, Lev Vygotsky and many other scholars. Constructivists claim that
learners do not transfer ready knowledge from outside but create their own meaning and

interpretation of the world through gained experience (Ertmer & Newby, 1993).

My study is based on the combination of these two theories. Harrigan (2014) states
that both experiential learning and constructivist theories lead to the theoretical
foundations of project-based learning. PBL “provides a framework for cohesively
combining a series of educational strategies” (Baumgartner & Zabin, 2008, p. 98). Many

scholars admit that there are many benefits of using PBL for students. Unfortunately, both
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teachers and students do not always take full advantage of PBL implementation (Tamim &
Grant, 2003). They may struggle, having different challenges while implementing it. |
examine Kazakhstani teachers’ perceptions regarding PBL in order to explore the various

benefits and possible challenges of using PBL in the context of Kazakhstan.

Definition of project-based learning

PBL has been described by different authors in many ways. Therefore, there is no
single definition for this term and no common agreement has yet been reached (Bas, 2011).
Thomas (2000) states that PBL “is a model that organizes learning around projects” (p. 1).
It can be different tasks with questions and problems that involve students in problem
solving and investigative activities. According to Solomon (2003), PBL is all about
learning through experiences. Kubiatko and Vaculova (2009) believe that “project-based
learning is an instructional method centered on the learner” (p. 66). It gives students the
opportunity to work on a problem and investigate the topic deeply through learning more
about it (Harris & Katz, 2001, as cited in Kubiatko & Vaculova, 2009). Bell (2010) also
states that PBL is an instructional method that is focused on the learner who is guided by a
teacher during all the steps of the project.

According to Doppelt (2003), PBL is a method that helps to create a pleasant and
flexible learning environment for students that will improve their skills and instill thinking
competencies. PBL can also be defined as a strategy that motivates students to explore
something new by integrating knowledge from already existing subjects (Barak & Doppelt,
2000, as cited in Kubiatko & Vaculova, 2009). Furthermore, PBL is defined as an
educational strategy that engages and motivates students in finding answers by themselves
(De Graaff & Kolmos, 2007). For this study, the definition of PBL by Bell (2010) and
Thomas (2000) will be used: PBL is a student-centered, teacher-facilitated approach that

organizes learning around projects.
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To sum up, there is no single definition for the term project-based learning.
However, the main idea of PBL is that it is a project work learning strategy that motivates
students in their own learning, provides them with the opportunity to work in teams, and

helps them gain 21%-century skills by solving real-world problems.

History and development of PBL

In the past 25 years PBL has become an independent educational method due to
huge developments in learning theory (Coffey, 2008). However, it is not a new idea, and
has been used in the learning process for many years via giving different projects,
therefore, planning different field trips, laboratory investigations, games, and activities
(Thomas, 2000). Indeed, the history of project-based learning can be traced back to ancient
times. De Graaff and Kolmos (2007) argue that a Confucian view on education represents
early aspects of PBL.

The modern view on PBL takes its roots in the educational philosophy of the
American philosopher and educator, John Dewey, who first proposed PBL in 1890s
(Douglas & Stack, 2010, as cited in Habdk & Nagy, 2016). Dewey expanded the concept
of learning by doing. He argued that students should be actively involved in real-world
problems in order to improve their personal skills and abilities. His idea was about active
inquiry resulting in deeper understanding of the problem (Krajcik & Blumenfeld, 2006).
His views helped shape other theories and concepts such as William Heard Kilpatrick’s
project-based instruction which is composed of steps such as planning, purposing,
executing and judging (Foshay, 1999, as cited in Bag, 2011). Moreover, he suggested that
projects could be used in different subjects to provide students with a wide diversity of

ideas and concepts (Kubiatko & Vaculova, 2009).

According to Wertsch (1985), there is also a VVygotskian perspective regarding

PBL. Vygotsky suggested that students learn best through social interaction and there is a
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need to get out of their comfort zone by doing more difficult tasks (as cited in Kubiatko &
Vaculova, 2009). The experiential learning concepts of both Dewey (1938) and Vygotsky

(1987) led to the development of PBL principles (Habok & Nagy, 2016).

Although it seems that PBL had a long history of development, Bas (2011) states
that it is still in the developmental stage, and can have many improvements in the future.
Nevertheless, it is important to note that the foundation of PBL is based on learning

through experience and interaction with others in this process.

Teacher perceptions of PBL

Teachers understand PBL in many different ways due to the differences in
experience, teaching subject and other various factors. Regarding this, Ravitz and
Blazevski (2010) say that “no two teachers implement PBL in the exact same way” (p.
178). Empirical studies that focused on teacher perceptions of PBL report that teachers
carry positive pedagogical beliefs about PBL (Harrigan, 2014; Tamim & Grant, 2013).

However, the literature presents certain aspects through which teachers understand PBL.

Teachers perceive PBL as a student-oriented approach that enables self-learning
(Baysura, Altun & Toy, 2016; Bell, 2010; Harrigan, 2014; Tamim & Grant, 2013). PBL
requires self-regulation, allowing students some degree of voice and choice to select the
topic, to find their own sources, to work autonomously on projects at their own pace,
considering their interests and needs (Bas, 2011; Ravitz, Hixson, English, & Mergendoller,
2012; Tamim & Grant, 2013; Thomas & Mergendoller, 2000). At the same time, teachers
understand their own role as facilitators or supervisors, who provide students with
guidance and scaffolding in the form of teacher-student interactions, guiding questions,
peer-counseling and practice worksheets (Grant, 2002; Thomas & Mergendoller, 2000). In

the very beginning teachers use planning strategies of PBL to plan the study, present
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objectives, set checkpoints and deadlines, and explain the assessment criteria for the
project (Baysura et al., 2016, Thomas & Mergendoller, 2000). Moreover, they use
management and orchestration strategies of PBL to from groups, direct and support
learners all along the PBL implementation process. According to PBL teachers, the issue
of classroom management is quite different from other traditional instructional methods,
such as discussion, lecture or seatwork. Teachers do not use teacher-oriented methods, nor
do they present any material or lead activities during PBL. Most of the time students work
independently in their own small groups. Some of teachers even claim that they feel as
though they are acting as their peers rather than as classroom managers (Thomas &
Mergendoller, 2000).

Teachers also understand PBL as an authentic learning process that requires
students to prepare final realistic products (artifacts), presentations or models (Grant, 2002;
Thomas & Mergendoller, 2000, Yam & Rossini, 2010). Baysura et al. (2016) and Tamim
and Grant (2013) believe that designing the final artifact is the main stimulating force in
PBL, which motivates students to gain skills and better understand the subject content in
order to produce that artifact. When the projects are ready, learners also have the
opportunity to present their works to the real audiences like professionals do (Baumgartner
& Zabin, 2008; Bell, 2010; VVan den Bergh et al., 2006; Yam & Rossini, 2010). Moreover,
teachers believe that PBL is a chance for students to create something meaningful that is of
importance for the world (Beneke & Ostrosky, 2009; Harrigan, 2014; Tamim & Grant,
2013).

Another important aspect that differentiates PBL from other instructional
approaches is collaboration (Bell, 2010; Krajcik & Blumenfeld, 2006; Ravitz et al., 2012;
Rogers, 2014; Tamim & Grant, 2013). Teachers perceive PBL as a team work approach,

which can boost student engagement, provide students with the opportunity to work in

10
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groups, share ideas, help each other and learn from mistakes of peers (Tamim & Grant,
2013). According to Grant (2002), collaboration includes peer reviews and brainstorming
sessions. Moreover, teachers see PBL as a chance to collaborate with their colleagues and

share ideas on developing projects (Harrigan, 2014; Tamim & Grant, 2013).

Teachers also differentiate PBL from other instructional methods in terms of
assessment (Ravitz et al., 2012). In order to show high quality of the final work, PBL
requires teachers to use continuous assessment, which is considered an ongoing process of
evaluation from the beginning until the last stage of PBL (Hugerat, 2016). Teachers using a
monitoring strategy of PBL control students’ progress through all project stages and
provide them with appropriate on-time feedback (Thomas & Mergendoller, 2000).
Moreover, teachers use criteria-based assessment, which is suitable for conducting PBL
because they can provide students with clear objectives and expectations about the project
requirements (Grant, 2011, as cited in Tamim & Grant, 2013). Self-assessment and peer-
assessment are also used in PBL (Tamim & Grant, 2013).

In sum, a large plethora of international literature on PBL demonstrates that
teachers’ views are multifaceted. Nevertheless, the review indicates that teachers generally
understand it as a student-centered learning where teachers act as facilitators rather than
lecturers. Moreover, it is perceived as an excellent tool to engage learners in solving real-
world problems and work together in groups, sharing ideas and helping each other. Lastly,
PBL is perceived as an effective approach to assess students all along the implementation
process.

Benefits of using PBL

According to Fallik, Eylon, and Rosenfeld (2003), teachers identified more benefits

of using PBL than difficulties (206 to 132 respectively). Benefits were mentioned mainly

for students (95%), whereas challenges were for teachers (57%) (Fallik, Eylon, &
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Rosenfeld, 2003). Similarly, very few benefits were found for teachers. They are enhanced
collaboration with colleagues to deal with PBL issues (Harrigan, 2014; Tamim & Grant,
2013) and better relationships between students and teachers (Hugerat, 2006; Nicola &
Allison, 2014; Thomas, 2000; Van den Bergh et al., 2006). Other benefits are reported for
students, such as increased engagement, skill development, improved academic

achievement, and other benefits.

Increased motivation. The first major benefit of using PBL is the increased
engagement and motivation to learn (Bas, 2011; Bell, 2010; Hugerat, 2016; Larmer et al.,
2015; Thomas, 2000; Yam & Rossini, 2010). Harrigan (2014), Krajcik and Blumenfeld
(2006), and Kubiatko and Vaculova (2011) believe that PBL raises students’ engagement
in various investigations where students can deal with real issues and learn experiences
beyond the classroom. According to Thomas (2000), these investigations may be “design,
decision-making, problem-finding, problem-solving, discovery or model-building
processes” (p. 3). Hugerat (2016) investigating the effect of PBL on classroom learning in
two Arab schools in Israel, reports that ninth-grade students involved in PBL were more

satisfied with the scientific tasks and enjoyed the class more than non-PBL students.

Students are motivated in learning because PBL provides them with a hands-on
approach to content (Holm, 2011). There is a slightly different perspective from Worthy
(2000), who suggests that students using PBL are motivated and enjoyed because they
have that autonomy they miss in the traditional approach (as cited in Yam & Rossini,
2010). Yam and Rossini (2010) believe that teachers are the key figures in motivating
students and creating that collaborative atmosphere in the classroom. Frank, Levy, and
Elata (2003) analyzed semi-structured interviews of engineering students who studied in
the Faculty of Mechanical Engineering at the Technion. They found that the main reason

for increased motivation of students is the competition element between groups.
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Tamim and Grant (2013) conducted a case study exploring in-service teachers’
experiences regarding PBL. The purposeful sample was composed of six teachers (two
males and four males) who had more than one year of PBL experience. Teachers were
from three public schools and one private school in USA. They found that PBL increased
students’ enjoyment and motivation to learn. Teachers reported that students became more
engaged because they got the chance to show their learning and took ownership in their
work. Other research studies on teachers’ perceptions also report the increase of motivation
to learn by students involved in PBL (Hugerat, 2016; Krajcik & Blumenfeld, 2006; Van
den Bergh et al., 2006). On the other hand, the study of Shachar and Fisher (2004)
indicated that PBL approach decreased the motivation of high school students. They claim
that PBL is based on group work and therefore students had a decrease in engagement to
learn, as they were not used to work in groups very often (as cited in Baumgartner &

Zabin, 2008).

In sum, PBL is considered an effective tool to increase student engagement because
PBL provides learners with opportunities to learn by doing. Students may go beyond the
school curriculum in order to deal with real-world problems, which also might add to their
motivation. However, there is a claim that PBL can also decrease student engagement.

Skill development. Students involved in PBL activities have a chance to develop a
wide variety of skills (Bell, 2010; Frank et al., 2003; Harmer & Stokes, 2014; Hugerat,
2016; Larmer et al., 2015; Thomas, 2000; Yam & Rossini, 2010). Nicola and Allison
(2014) provide a list of skills identified in PBL literature. The most frequently mentioned
skills are collaboration skills, communication skills, problem-solving skills and critical
thinking skills (p. 14). Researchers claim that PBL enhances 21%-century skills (Bell,
2010; Harmer & Stokes, 2014; Ravitz, Hixson, English, & Mergendoller, 2012; Larmer et

al., 2015). Harrigan (2014) interviewed 10 female teachers regarding their experiences of
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integrating PBL and found that they all expressed that PBL develops 21%-century skills in
their students, such as critical thinking skills, teamwork and cooperation skills. Participants
of this study perceived 21st century skills as one of the four major benefits of using PBL.
Bell (2010) in his study “Project-Based Learning for the 21% century: Skills for the future”
states that skills gained through PBL are necessary for success in the twenty-first century.
“By implementing PBL, we are preparing our students to meet the twenty-first century
with preparedness and a repertoire of skills they can use successfully” (Bell, 2010, p. 42).
Furthermore, Ravitz and Blazevski (2010) found that effective use of PBL by teachers
who received extended professional development on PBL can lead to the development of
21%-century skills by students and have an enormous impact on 21*-century teaching and
learning. In addition to 21%-century skills, Larmer et al. (2015) also report on “success
skills”, such as interdisciplinary skills, soft skills, teamwork skills and time-management

skills. They suggest that all these skills might be necessary for their future carriers.

Baumgartner and Zabin (2008) conducted a case study examining the effect of PBL
on ninth grade students’ attitude towards science at a small suburban school in Honolulu,
USA. They found that students who participated in PBL scientific investigations improved
their problem-solving skills, critical thinking skills, higher-order thinking skills, and
scientific thinking skills. As a group work approach, PBL also provides learners with
opportunities to gain collaboration and communications skills (Bas, 2011; Bell, 2010;
Krajcik & Blumenfeld, 2006). In addition to the mentioned skills, PBL also develops
laboratory skills, information retrieval skills, interpersonal abilities (Frank et al., 2003),
research skills, communication skills, and time-management skills (Tamim & Grant,

2013).

In sum, literature provides many skills that are developed during PBL. The major

ones are 21 century skills, such as creativity, critical thinking, and collaboration. In
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addition to 21 century skills, there are also research skills, time-management skills, and
interpersonal skills. Scholars highlight that these skills might be useful for learners in their

future life.

Improved academic achievement. Researchers provide evidence regarding the
impact of PBL on the growth of academic achievement. Margaret Holm (2011) provides a
view of research studies conducted between 2000-2011 regarding the effectiveness of PBL
in preschool, elementary and secondary school classroom settings. All studies indicate the
positive attitudes of students towards PBL and demonstrate the growth in academic
achievement after using PBL. DiEnno and Hilton (2005) state that students engaged in
PBL show significantly high knowledge results because PBL provided them with the
opportunity to learn by doing (as cited in Baumgartner & Zabin, 2008). Moreover, Shachar
and Fisher (2004) highlighting the fact that PBL is a group work method, found that high
school students in Israel showed a significant increase in academic achievement when the

PBL approach was used (as cited in Baumgartner & Zabin, 2008).

Gokhan Bas (2011) investigated the effects of PBL on students’ academic
achievement and attitudes towards English lesson in a high school in Nigde, Turkey and
found that PBL significantly increased 9™-grade students’ academic gains in English and
their attitude towards it (Bas, 2011). He compared students who were involved in PBL
with non-PBL students and found that PBL group performed better than students who did
not use it. According to his results, PBL group showed better academic results because
students were actively working in groups, sharing ideas and tried to understand the point of

views of others. Moreover, they learned to take responsibility for their groupmates.

Harrigan (2014) examined teachers’ experiences of integrating PBL into the

classroom. The participants were experienced teachers of primary schools in a southern
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Florida school district, who mentioned the academic success as the main benefit of
implementing PBL in all classes. Participants of this study reported that their students to

work harder and better understood the topic during PBL activities.

Studies demonstrate that students in PBL classrooms get higher scores than those in
traditional classes. PBL improves students’ academic achievement because of social
interaction between students, as they collaborate with each other, share their best ideas and
learn from their peers. Another reason is that students get opportunities to learn by doing

and create their own knowledge.

Other benefits. One of the advantages of using PBL is the improved relationship
between students. PBL promotes support, understanding, and respect among students,
creating a pleasant collaborative atmosphere in the classroom (Bas, 2011; Baumgartner &
Zabin, 2008; Frank et al., 2003; Krajcik & Blumenfeld, 2006; Kubiatko & Vaculova,
2011). According to Bell (2010), students working in groups also motivate and help each
other because they have a common goal and in order to finish and get a successful final
product, every member of the group must contribute equally. Students learn how to
organize work, communicate and deal with conflicts in groups. However, Hugerat (2016)
did not find any significant differences between PBL and non-PBL students in terms of
student-student relationships. On the other hand, many scholars agree that PBL improves
relationships between students and teachers (Hugerat, 2006; Nicola & Allison, 2014;

Thomas, 2000; Van den Bergh et al., 2006).

Another vital advantage of implementing PBL is the real-world practice (Bell,
2010; Van den Bergh et al., 2006; Yam & Rossini, 2010). “Project-based learning can
make learning relevant to the real world” (Baumgartner & Zabin, 2008, p. 2). Students

involved in PBL engage in real world activities, meaningful problems which are interesting

16
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and important to them and are similar to what adult professionals do (Krajcik &
Blumenfeld, 2006; Larmer et al., 2015). According to Gultekin (2005), students using PBL
become better researchers and problem solvers (as cited in Bell, 2010). Moreover, PBL has
the potential to engage students beyond academia, which means that they have
opportunities to contact scientists, professionals and future employers (Nicola & Allison,
2014). However, only a few schools can involve their students in real-world issues and
provide the opportunity to contact partnerships (Larmer et al., 2015). Lastly, on the other
hand, there are studies that report that PBL is beneficial for learners with different needs
and from different backgrounds (Bell, 2010; Holm, 2011; Hovey & Ferguson, 2014;
Thomas, 2000). On the other hand, the relation of PBL to diverse learners is an area where

further research is needed (Nicola & Allison, 2014).

In sum, PBL provides students with a deeper understanding of the topic, which may
probably result in a higher academic performance. Several research studies provide
evidence on the positive effect of PBL on the growth of academic achievement of students.
Another important advantage is the increase of engagement and motivation to learn, as it is
crucial for students to enjoy the lessons and stay highly involved in the learning process.
The main reason is that learners have opportunities to deal with real problems beyond the
classroom and that are interesting to them. As well as this, they work in groups, which
makes learning more engaging, as they can share their ideas and help each other. In
addition to this, students develop a wide diversity of skills, such as social, academic and
personal skills that will be necessary for their future lives in the 21 century. Moreover,
scholars report that there are many other benefits of using PBL, such as better relations
between teacher and students, among students, successful work with diverse learners and
better Internet and technology use. Bell (2010) indicates that PBL is a good approach for

students to learn how to use the Internet and a wide variety of technologies (Krajcik &
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Blumenfeld, 2006). However, technology use is often considered as a challenge of

implementing PBL (Harrigan, 2014; Mergendoller & Thomas, 2001).

Challenges of using PBL

As well as benefits, there are many difficulties perceived by teachers. Even if PBL
has many advantages, it requires a huge effort from teachers to implement it successfully.
In this case, it is important to solve all upcoming challenges in order to succeed. This
section provides information about major challenges in PBL implementation. These
challenges were classified into the most important three categories: lack of time, group

work, and new facilitator role.

Lack of time. Various empirical research studies exploring students’ and teachers’
perceptions regarding PBL report that PBL is a time-consuming approach (Baysura et al.,
2016; Habok & Nagy, 2016; Harrigan, 2014; Harris, 2014; Krajcik & Blumenfeld, 2006;
Mergendoller & Thomas, 2001; Van den Bergh et al., 2006; Yam & Rossini, 2010).
Therefore, it is problematic for both teachers and students (Van den Bergh et al., 2006).
Krajcik and Blumenfeld (2006) state that a lot of teachers do not have enough time to plan
and prepare projects. Baysura et al. (2016) conducted a qualitative study on 58 students’
perceptions regarding PBL. These teacher candidates complained about the lack of time
and some of them even refused to implement PBL because according to them, it required
too much time and too much of an increased workload. Frank et al. (2003) reported that
PBL requires a much heavier workload than traditional lessons (as cited in Yam & Rossini,

2010).

Harrigan (2014) examined female teachers’ experiences about PBL in an urban
school district in southern Florida. The participants were very specific and reported that a

long period of time was necessary to plan the projects and work with students to complete
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these projects. Matthew Harris (2014) studied the challenges of implementing PBL in a
suburban school district outside Pittsburgh, Pennsylvania. His participants were teachers of
different subject areas, such as math, social studies, science, arts, language, and reading.
According to Harris, teachers reported that they did not have enough time to implement
PBL and the main reason was that they had to spend much time on planning and designing
PBL. Moreover, teachers noticed that their students also had this problem, as they had to
meet their peers in order to plan and work on the projects together.

Kubiatko and Vaculovéa (2011) state that one of the main reasons of low PBL
implementation into classrooms is the lack of time which is necessary to create new
curricula. However, Marx et al. (1997) suggest that PBL is a time-consuming approach
because it requires an in-depth investigation of real issues and the work with this kind of
projects may take more time than it was planned in the beginning (as cited in Thomas,
2000). According to Frank and Barzilai (2004), the time issue of PBL is related to the need
of project guidance and a different way of project assessment, used in PBL evaluation,

such as formative assessment (as cited in Nicola & Allison, 2014).

In sum, PBL is considered as a time-consuming approach for both teachers and
students. Teachers complain that they have to spend much time to plan, prepare and design
the projects. Moreover, teachers should spend a lot of time to guide learners, provide them
with necessary feedback and assess their works. Students involved in PBL deal with real-
world problems and concerns, which may have unexpected outcomes and take more time
than was intended in the beginning. Moreover, students have to devote time to meet with

their group mates, discuss and work on their projects together.

Group work. Several scholars indicate that collaboration during PBL
implementation is a huge obstacle (Baysura et al., 2016; Harris, 2014; VVan den Bergh et

al., 2006). Group work is considered the most significant difficulty for students and
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teachers who are involved in PBL implementation (Nicola & Allison, 2014). Teacher
candidates complain that their students have problems with working in groups and they
may not have the abilities to equally contribute to the project work (Baysura et al., 2016).
According to Harris (2014), teacher participants report that their students faced difficulties
in collaboration and team work, highlighting the fact that only the leaders in groups took
the responsibility, while others were passive. There are identified cases of unequal
contribution to group work when some members of the group become free-riders. As a
result, it could lead to conflicts within the group (Nicola & Allison, 2014). Johnson and
Johnson (1898) believe that group work is challenging to students because they do not
have enough skills and experience in collaboration and communication within the groups
(as cited in Yam & Rossini, 2010). Moreover, they emphasize the importance of guiding

and supporting students in collaboration by the instructors.

Students face problems in group work because their teachers do not have
appropriate skills and knowledge to support and guide them in collaboration (Frank et al.,
2003; Krajcik & Blumenfeld, 2006). Moreover, students are used to getting ready answers
from the instructors and are not interested in finding the solutions by themselves working
together in groups. Another difficulty might be that teachers do not believe that team work
could be useful for their students in terms of understanding and academic achievement
(Krajcik & Blumenfeld, 2006). VVan den Bergh et al. (2006) exploring teachers’ and
students’ perceptions towards group-based assessment and PBL report that the issues with

collaboration occur due to different ways of assessment by instructors.

Even though many scholars identify the group work as a huge difficulty, Hugerat
(2016) found that a collaborative atmosphere during PBL implementation allows students
to have less tension and conflict between one another. Other researchers also believe that

collaboration is a huge advantage of using PBL, as students improve their collaboration
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and communication skills (Larmer et al., 2015), actively learn from each other within and
between the groups, and take responsibility for the whole group (Bell, 2010). Moreover,

team work can lead to better discipline in the classroom (Bell, 2010).

In sum, group work is identified as one of the main challenges in PBL
implementation. Scholars report that both teachers and students may lack the appropriate
training, skills, and knowledge of collaboration, therefore, they face different problems,
such as unequal contribution within the groups and free-riding by some members of the
group. The key figures to overcome these obstacles are the instructors who should be

informed and interested to use team work and guide their students in collaborating.

New facilitator role. PBL requires teachers to have a quite different role from the
role they have on traditional lessons. Nicola and Allison (2014) state that teachers struggle
with their new role of facilitators. As PBL is more a student-centered approach, teachers
should behave more like advisors and mentors rather than lecturers. For example, Tamim
and Grant (2013) studying in-service teachers’ perceptions towards PBL report that
participants perceived themselves as guides and monitors who should support the learners

through all PBL steps.

On the other hand, the shift of teachers to the new role of advisor might be a huge
challenge that teachers may face during PBL implementation (Bender, 2012; Markham et
al., 2003 as cited in Harris, 2014). Ertmer and Simons (2006) believe that it is difficult to
shift from teacher-centered approach to student-centered learning and this process must be
natural and gradual (as cited in Tally, 2015). Teachers struggle to adapt their teaching
methods to PBL, as they are used to provide everything ready to their students; however,
PBL requires them to guide and show them direction so that students will construct their

own knowledge and do the work by themselves (Frank et al., 2003).
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It is worthwhile to mention that some teachers even refuse to use PBL because they
are unfamiliar with this approach and have many issues with managing the classroom
(Baysura et al., 2016). The problem is that teachers do not have enough experience on
scaffolding and do not know how much guidance they should provide to their students so
that they will have the appropriate amount of freedom necessary for self-study (Baysura et
al., 2016). According to Tally Tara (2015), scaffolding is an amount of help from teachers
to help students complete difficult tasks until students get autonomy and independence in
doing these tasks themselves. While teachers provide students with the freedom they
should be able to keep discipline in the classroom (Marx et al., 1997, as cited in Thomas,

2000).

Other challenges. There are many other difficulties identified in the literature.
Scholars report that teachers struggle with the designing of assessment to evaluate
students’ project works (Nicola & Allison, 2014; Thomas, 2000). Matthew Harris (2014)
found that assessing the project was identified as one of the top ten most important
challenges faced by teachers during PBL implementation. Moreover, Baysura et al. (2016)
report that teacher candidates complained that it was hard to assess the process of PBL
implementation. It is worth mentioning that the problem of assessment might also occur
because every teacher used his or her own criteria while assessing different groups (Van
den Bergh et al., 2006). Furthermore, traditional assessment techniques could not be used
to evaluate students” works involved in PBL implementation (Habdk & Nagy, 2016; Van

den Bergh et al., 2006).

Another difficulty is the lack of available resources and materials necessary to
implement PBL. Teachers perceive the lack of appropriate materials, resources,
technologies and funds as the major obstacles in implementing PBL (Baysura et al., 2016;

Harrigan, 2014; Harris, 2014; Nicola & Allison, 2014). Moreover, crowded classes (Nicola
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& Allison, 2014) and the lack of experience in using technology (Harrigan, 2014) are

identified.

In sum, teachers identify various challenges in implementing PBL. Both teachers
and students complain that PBL requires too much time and increased workload in order to
plan and design PBL. Teachers spend much time to guide students, give feedback to their
works and assess them. On the other hand, students devote their time to meet with each
other, plan and work on their projects together. Group work is also considered a major
challenge. In this case, teachers may not have enough experience and knowledge to
support students in team work. As a result, students can have conflicts in groups and
problems, such as unequal contribution: while some students take more responsibility,
others become free-riders. Moreover, it is also challenging for teachers and students to
shift from a teacher-centered approach to learner-centered learning, as they may be used to
traditional lessons. Assessment is another obstacle, as traditional assessment ways are not
appropriate to evaluate students involved in PBL. Every teacher can assess groups
differently according to his or her own criteria. Furthermore, scholars report on other
difficulties, such as the lack of resources and materials, large class sizes, and problems

with using technology.

PBL in Kazakhstan

In order to reach academic success, PBL was introduced by KATEV foundation
(Kazakhstan ve Tiirkiye Egitim Vakfi) to develop global success skills that will help
Kazakhstani students become more effective global citizens (McCarthy, 2016). KATEV
foundation is a publically funded school system that controls more than 36 Kazakh-Turkish
Lyceums spread across Kazakhstan. PBL has been actively used in Kazakhstan for more
than 5 years. Starting from 2014 KATEV every year organizes Young Inventors Project

Comepetition (YIPC) among all Kazakh-Turkish Lyceums across the country. YIPC is
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organized by the initiation of Nazarbayev’s (2014) program “Kazakhstani way — 2050:
Common goals, common interests, and common future”. This competition is based on
project-based learning and teachers are the main facilitators of this approach. They have
appropriate knowledge on how to use PBL and the necessary skills to help students deal
with their project work. Moreover, they are involved in all steps of the project work.
Nevertheless, as PBL is a new approach in Kazakhstan, there are very limited studies
found on PBL, its benefits and challenges in the context of this country.
Summary

This chapter provided a literature review of PBL, its definition, history, benefits,
and challenges. Many authors understand PBL in different ways, thus there is no single
definition for this term. However, it can be said that project-based learning is an
instructional method centered on the learner that organizes learning around projects. John
Dewey, William Heard Kilpatrick, and Vygotsky have the most important roles in the

development of PBL.

Teacher experiences and perceptions of using PBL were also presented, giving
insight into benefits and challenges of using PBL. According to many studies, teachers
believe that the most important benefits for students are increased academic achievement,
higher level of engagement to learn and the development of 21%-century skills, such as
collaboration, creativity, and critical thinking. At the same time, the major challenges are

assessment issues, lack of time, resources and appropriate knowledge to implement PBL.
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Chapter 3. Methodology

In this chapter methodology of this study is presented. It includes the research
design, research sampling, instrumentation, data collection, data analysis and ethical
considerations.

Research design

A qualitative research design has been chosen for this study. According to
Creswell (2014), qualitative research methods provide the opportunity to gain valuable
information from participants on the phenomenon when very little is known about it. Little
is known about teacher perceptions of PBL in Kazakhstani context. Therefore, | used
qualitative research design to explore teacher perceptions of KTL teachers about PBL,
their views and considerations of the benefits and challenges of using PBL. Moreover, this
research design allows me to directly contact participants, which may provide insight into
very important details that quantitative research can miss. Qualitative research method also
best answers the research question of this study: How KTL teachers understand PBL. A
case study approach has been chosen for this research in order to closely examine the data
within its real-life context (Zainal, 2007). “Case studies are used to collect descriptive data
through the intensive examination of an event in a particular group, organisation or

situation” (Boodhoo & Purmessur, 2009, p. 5). It is a single case study of one KTL school.

Research sampling

The research was conducted in a Kazakh-Turkish Lyceum in the northern part of
Kazakhstan. This school was selected because it provided me with easy access to
participants and necessary resources. Criterion sampling was chosen for this study to select
participants according to several criteria. They were as follows:

1. Participants had to be involved in PBL and have experience to conduct it.
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2. Different subjects had to be included to explore the phenomenon from multiple

perspectives of various subjects.

3. Teachers had to be willing to participate.

A sample was composed of four teachers who taught Chemistry, Computer

Science, English language and Physics (see table 1). Several teachers of other subjects

refused to participate in this study due to circumstances.

Table 1

List of participants

Participants Gender Subject Teaching PBL practicing
Participant 1 ~ Male Computer Science 2 years 2 years
Participant2  Male English language 7 years  3years
Participant 3 Male Chemistry 4years  2years
Participant 4  Male Physics 1 year 1 year

Data collection

In this study interview was selected as the main tool for data collection. It provided

me with in-depth and context-rich perceptions of participants regarding PBL. The

advantage of the interview is that it allows teachers to describe detailed information on

their perceptions of project-based learning, its benefits and challenges. Moreover, the

interview makes it possible to have better control over the types of information received, as
“the interviewer can ask specific questions to elicit this information” (Creswell, 2014, p.
240). Semi-structured interviews were used because they provided me with the opportunity
“to delve deeply into a topic and to understand thoroughly the answers provided” (Harrell

& Bradley, 2009, p. 27). Semi- structured interviews included a clear guide with interview

questions, however, the order of the questions could be changed and probes could be
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provided “to ensure that the researcher covers the correct material” (Harrell & Bradley,
2009, p. 27). During the interview teachers were asked mainly closed questions, however,
when necessary open-ended questions were also asked, so that “the participants can best
voice their experiences unconstrained by any perspectives of the researcher or past
research findings” (Creswell, 2014, p. 240). Open-ended questions helped participants to
create many different options for responding. The interview type was one-on-one. One-on-
one interviews are convenient due to more intensive contact between the researcher and the
participants. Moreover, the participants were free to comfortably express and share their
ideas.

An interview protocol with appropriate questions was prepared (see Appendix A). |
informed participants that they could withdraw their participation from the study at any
time without penalty. Each interview lasted approximately an hour in the English language,
as all the chosen participants spoke English fluently. I agreed to meet the participants at a
time and place convenient for them. The interviews were conducted in the classrooms of
the school. Before interviewing, all four participants were introduced to a written consent
form and then signed the form (see Appendix B). The interviews started with my
explanation of the purpose of the study, the possible benefits for them and the
confidentiality issues. Each teacher was interviewed once and all the conversations were
audio-recorded on my mobile with the permission of the participant.

Data analysis

This section presents the analysis of the gathered data. The audio-taped interviews
were transferred from mobile into my computer. Then I converted all audio-recordings into
text data. In order to make sense of this text | read through each transcript and highlighted
the main ideas. The next step was the coding process (see Appendix C). According to

Creswell (2014), “Coding is the process of segmenting and labeling text to form
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descriptions and broad themes in the data” (p. 267). | divided the text into several
segments, labeled them with codes and organized these codes into major themes (thematic
analysis). Then these themes were analyzed and framed according to the research questions
of this study and cross-participants comparative tables were prepared (see Appendix D).
Lastly, research findings were compared with the literature.

Ethical considerations

Prior to the data collection process, | prepared the ethics application, which
consisted of interview protocol and informed consent, and sent it to Graduate School of
Education Research Committee of Nazarbayev University in order to get permission to
conduct the research. The application was approved.

The participants’ identities were protected. Their names and the name of the
organization were removed from the interview notes. All documents with participants’
personal information, such as informed consent forms, audio recordings and transcriptions,
were also kept in my desk drawer and computer with a password. Only I and my
supervisor had access to the collected information. After the data analysis was finished, all
the original information was successfully deleted.

One of the possible risks was that teachers could feel guilty and would not want to
talk about their weakest points. To minimize this risk and to avoid making my participants
uncomfortable, at the beginning of the interviews, | told them that they could choose not to
answer any questions which made them feel uncomfortable. In addition, participants could
possibly fear that if their identities were revealed they could face problems at school. In
order to minimize this risk, | met the participants at a time and place convenient for them.
To prevent all possible risks participants were introduced to the written consent form that

included information about anonymity and confidentiality. They were informed that only |
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and my supervisor knew their identity and that their names, the name of the organization
would not be associated with the research findings in any way.
Summary

This chapter presented detailed information on the methodology part of the
research. Qualitative research design was selected in order to deeply explore teacher
perceptions and experiences of PBL, its benefits and challenges. One Kazakh-Turkish
Lyceum was chosen because it provided me with easy access to participants and relevant
resources. Criterion sampling was used to choose four science subject teachers, who were
“information rich”. Semi-structured interview was selected as the main tool for data
collection. All conversations were audio-taped and transferred into my laptop. The data
was transcribed and then coded into broad themes, which were later analyzed and

compared with the literature. Lastly, ethical issues were discussed.
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Chapter 4. Findings

This chapter presents the findings of the research study on teacher perceptions of
project-based learning and its benefits and challenges for students of a Kazakh-Turkish
Lyceum in the northern part of Kazakhstan. The main research questions were the
following: (1) How do secondary school teachers perceive PBL? (2) What are the benefits
of using PBL? (3) What are the challenges of using PBL?

In this chapter the findings are presented under the following themes: (1) Teacher
perceptions of PBL; (2) Benefits of using PBL; (3) Challenges of using PBL. At the end of
this chapter, a summary of the findings on teacher perceptions of PBL is presented.
Teacher perceptions of PBL

This section is about teacher perceptions of PBL. By ‘perception’ | mean how these
teachers understand PBL, and what they think of it as a teaching strategy. Teachers’
answers to the first research question “How do you perceive PBL?” were analyzed and
then categorized into the following three sub-themes: (1) Self-learning; (2) Increased
engagement; (3) Better subject understanding. These subthemes will be explored in the
subsequent sections.

Self-learning. When asked “How do you perceive PBL?” teachers had many
similarities in their responses. The Computer Science, the Physics, and the English
language teachers expressed the idea that during PBL students have the opportunity to
learn by doing themselves. The Computer Science teacher says: “The way | understand it,
you give a project, but you do not want to teach students, they learn by themselves, they
get the idea and they learn something”. In the same way, the English language teacher also
believes that project-based learning is just about directing students: “You just direct them
and students learn on their own”. This is similar to the views of the Computer Science

teacher who believes that sometimes students do not need him during PBL.
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In contrast, the Chemistry teacher responded that PBL is more about teaching
students. For example, he responds: “In my opinion PBL is a great way to teach students
by giving interesting projects”. In this case, it is worth mentioning that teachers may have
different background and experience; therefore some teachers can give more space and
freedom (Computer Science, Physics, and English language teachers) than others
(Chemistry teacher). Nevertheless, later the Chemistry teacher also highlighted the fact that
PBL is more about self-learning and teachers should just support them: “It is convenient
for me just to show the right direction and help them to do the work by themselves”.

Overall, all respondents agree that PBL is a strategy that involves students in doing
the work by themselves, and providing more space and freedom for self-learning.

Increased engagement. Teachers claim that projects must be interesting for
students. The English language teacher believes that these projects must take into account
students’ interests: “It is about learning one topic and it is based on students' interests. To
make them get involved in the process of learning and make them learn by themselves”.
According to the last quote, we can also see that it is very important to involve students in
the process of learning.

“They can learn interesting things. PBL will be useful in order to get their attention,
to raise their interests in the particular subject. And they will be doing it willingly”
(English language teacher). From this quote, it is clear that students can learn interesting
things, which means that they are not bounded by the school curriculum. As well as this,
the English language teacher highlighted the fact that PBL could be a great tool to raise
students’ interests in a particular subject, which is very important today and could also be
helpful to raise their academic achievement. The last point is that there will not be any

need to push them, because “they will be doing it willingly”.
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Teachers of Physics, Chemistry and Computer Science have the same points of
view regarding student engagement and involvement. The Physics teacher says: “... if you
give a project, pupils by doing the work themselves ... get involved in the process”.
Meanwhile, the Computer Science teacher states: “I see how students get interested. And |
think this is a best strategy to make students do something”. According to the Computer
Science teacher, PBL could be a good motivation to do something (the work), because they

get interested in it.

In sum, all teachers emphasize the importance of students being interested in their
own learning. Moreover, they agree that if students get interested in doing projects they
will be highly involved in the process of learning. This suggests that highly engaged and
involved students may even understand the topic more deeply and have a higher academic

performance.

Better subject understanding. This section provides information on how teachers
perceive PBL in terms of subject understanding. Mostly teachers had a positive attitude
towards the impact of PBL on a better understanding of their subjects.

The Chemistry teacher says, “I think students develop their skills during PBL and
get the opportunity to understand difficult Chemistry topics™. This means that PBL is
perceived as a great teaching strategy that is useful in explaining various topics that are
difficult to understand on traditional lessons.

In a very similar manner, it is described by the Physics teacher, who says:

PBL is a good method for teaching students. Because when you teach only the

theory, it is not enough for them to get the full information on the topic, but if you

give a project, pupils by doing the work themselves will better understand it.

(Physics teacher)

This demonstrates that PBL provides students with extra opportunities to practice

the theoretical knowledge that they get during lessons and fully understand it.
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It is very interesting to consider the English teacher’s opinion: “Some students fail
exams and in order to get good marks they can take PBL and prove to teacher that they are
the right students to get excellent marks...But mainly PBL is good for weak students”. The
given quote might indicate that PBL is a different way of giving good marks for weak
students. Moreover, according to him, students have the opportunity to show that they
understood about the topic in a slightly different way.

Based on the teachers’ responses, the most crucial difference is that science
teachers admit that PBL is useful in helping students better understand difficult topics
(Chemistry teacher), practice theories and concepts that they learned during lessons
(Physics teacher), giving them motivation to study by themselves (Computer Science
teacher). However, the English language teacher believes that PBL is mainly for weak
students, giving them a chance to achieve higher marks by conducting projects. This result
might be an indication of the difference of using PBL between science subject teachers and
language teachers.

To sum up, teachers perceive PBL as a positive strategy to help students get
involved and motivated to study subjects but in a different manner. Moreover, according to
their responses, PBL appears to be focused on self-learning, providing students with more
freedom and space, which makes them more responsible for the work they are doing. And
the most important point about PBL is that it helps students to more deeply understand the
subject or particular topics.

Benefits of using PBL

This theme provides information on the benefits of using PBL from the perspective

of teachers. The theme consists of the following two subthemes: (1) Benefits of using PBL

for teachers; (2) Benefits of using PBL for students.
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Benefits of using PBL for teachers. The identified benefits indicated in this study
are: (1) Improved discipline and (2) Better teacher-students relations.

Improved discipline. Teachers reply that PBL is beneficial for them in terms of
creating a pleasant atmosphere in the class and keeping discipline. For example, regarding
this the English language teacher says: “It is students' task to do everything. In this case, it
would be easier for the teacher to control them”. This suggests that while the most part of
the work is done by students, therefore, it is easier for teacher to organize students and
keep discipline.

The Physics teacher says: “During PBL students do not interrupt each other and it is
easier for me to organize students for group work™. In this case, we can see that teacher
indicates the use of PBL in maintaining discipline in class and to manage his students to
work in groups.

There is a slightly different point of view from the Computer Science teacher who
believes that PBL helps to better know and learn about every student:

On lessons, you do not know students well. You just give them ready material, but

when you do the PBL, there are a lot of opportunities for you to get to know the

students. It gets easier for you to find common points between you and your
students. You can easily control and motivate your students. (Computer Science
teacher)

This response also shows that the Computer Science teacher motivates his students,
facilitates their learning and is able to organize them through getting to know them and
finding common points.

In conclusion, based on the teachers’ responses, it is worthwhile to mention that
PBL is helpful to create that pleasant collaborative atmosphere in the classroom in order to
keep discipline and encourage students to take ownership of their own learning.

Better teacher-student relations. One of the most important benefits of using PBL

for teachers might be the creation of good relationships with students. It might be vital due
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to the fact that deeper the relations they have with their students and the more profoundly
they know them, the more open students may be with them, and as a result, teachers might
probably be more able to help them with their problems. According to the responses, all
teachers in diverse ways indicate that PBL provides them with the opportunity to establish
very good relationships with their students, which possibly leads to a more pleasant and
collaborative atmosphere in the classroom. This in turn may encourage students to delve
more profoundly into their project work and foster an atmosphere of collegiality and
inquiry which supports the teaching and learning process.

For example, the English language teacher regarding the relationships with
students claims: “You get closer to your students, create warm relationships with them and
there is more trust between you and them. And when you give any tasks they do it with
pleasure!” It is crucial to trust and have a trust with your students, as they will probably be
more open and honest with the teacher. Based on the response, we can suggest that

students do the given tasks with more pleasure, which makes it easier to work with them.

The Physics teacher adds more light on the issue of relationships, saying:

Relationships with students get better because you start to work with every student
individually. Students who were not so close to me became much closer, as | started
to negotiate with all of them, especially with those who come and ask different
questions and I help them. (Physics teacher)

This suggests that teachers may have better relationships with their students when
they focus on an individual approach. When a teacher works with the whole class, it is
much more difficult to negotiate with every student and help them with their questions and
problems. Moreover, the Computer Science teacher also positively responds to this
problem: “I can really feel that we got closer to students. By solving social problems, we

learned many new things about them”.
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To sum up, all teachers agree that PBL helps them create better relationships with

their students, learn a lot about them and help them with their questions and problems.

Benefits of using PBL for students. The previous section presented benefits of
using PBL for teachers and this section deals with benefits for students. Based on the
teachers’ responses the most important benefits of using PBL for students are the following
ones: (1) Skill improvement, (2) Real-world practice, and (3) Better relationships among
students.

Skill improvement. Most teachers believe that PBL helps students improve certain
skills. For example, regarding this the Chemistry teacher says: “Students develop their
21st-century skills, such as communication, creativity, and critical thinking skills. They
work in groups and have the opportunity to help each other because stronger students help
weaker classmates to understand particular topics on Chemistry”. He claims that students
working in groups could probably develop their communication skills, especially when
they help each other. This suggests that while stronger students help the weaker ones they
could also improve their mentoring skills. When students work in groups they may have
different ideas and thoughts on particular topics. As a result, it could improve their
creativity and critical thinking skills, as they will be free to discuss any upcoming ideas on
the topic.

In the same way, the English language teacher sheds more light on this
perspective: “In this case, students will think not in the way you teach them, but they will
get out of the box, they can have many great ideas”. This suggests that students do not have
to learn only what a teacher teaches; they have more space and freedom to be creative.

Regarding skill improvement the Physics teacher says: “In my opinion, the most
important benefit for students is that they can develop their hidden skills... They also

improve different skills, such as presentation and collaboration skills™. It is worth
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mentioning that he highlights the fact that the skills are hidden, which probably indicates
that they may not develop these skills unless they engage in PBL. Moreover, the Physics
teacher mentions presentation skills, which are improved when students present their
project works.

As can be seen from the responses, teachers believe that PBL helps students
improve in several skill areas, become more creative and provides them with the
opportunity to have new ideas and share them with each other.

Real-world practice. One of the most important benefits of using PBL for students
is the practice, as PBL provides them with the opportunity to go to the field and do the
practical part of the project work. It is especially widespread in science subjects, such as
Computer Science, Biology, Physics and Chemistry. Regarding the practice the Physics
teacher says: “In theory, it is not interesting for them, but when they do it by their hands it
becomes more useful and engaging for them”. Moreover, he adds:

...when you teach only the theory, it is not enough for them to get the full

information on the topic, but if you give a project, pupils by doing the work

themselves will better understand it and get involved in the process. (Physics
teacher)
Based on his answer, it can be suggested that practice during PBL engages and involves
students in their own learning, as well as helps them to understand the subject in greater
depth.

This is reflected in the response of another teacher:

I think that PBL can be used not only in subjects, it can be some type of social area

for interesting things you want to know, like surveys, public opinion. For example,

how to improve your school if you have 50000 tenge... The last project that
11graders made was about asking people why they say thank you. And it was

interesting to find out that one man said that he never says thanks. PBL can help us
to think how we can make this world better. (English language teacher)

According to him, students are not bounded merely by defined subjects, but they

can observe anything they want, any area that might be interesting for them. It can be
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surveys, public opinions, and other real-world problems. Moreover, the English language
teacher added that PBL could even be used to make this world better by solving real
existing problems.

Concerning the real-world practice the Computer Science teacher says: “... solving
real problems, make them feel so serious and confident”. Students trying to deal with real
existing issues will possibly be very serious about them and understand all upcoming
consequences of their activities. As a result, it might raise the level of responsibility for
their project works.

In addition, the Computer Science teacher gives an example: “...last year we tried
to pay attention to disabled people. In this case, we showed students social problems; we
tried to make them interested in that”. This example proves that PBL could become a great
tool for students to use their skills in solving real existing problems and helping people in
real life.

In sum, it was described by respondents that students are more engaged and
involved in the learning process when they have enough real-world practice. Moreover,
real-world issues are more interesting for students, as they may feel that they can be
helpful in solving meaningful and existing problems, therefore take responsibility for their
work.

Better relationship between students. PBL provides teachers with opportunities to
better know and have a good relationship with their students, which might be helpful for
teachers in managing, organizing and guiding the class. Another benefit to mention is that
PBL also helps students be friendlier with each other and support their peers within each
group. As PBL is a group work approach, students have a common task to finish and this
possibly suggests that students within every group will try to equally contribute to the

project and help their group mates when necessary.
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The Computer Science teacher says on this issue: “working as a group they share
ideas, listen to partners, trying to understand them, find the common points”. Based on his
statement, students in groups support group mates, listen to them and try to find common
points. This suggests that by helping and sharing, students may have better relationships
with each other.

The Chemistry teacher mentions that students working in groups support each other
and explain difficult topics to those who do not understand sometimes even better than
him. As a result, this indicates that while students help each other, they may have better
relations with their peers.

The Physics teacher regarding this issue claims: “It was really useful for me
because strong students helped weak ones... Moreover, they have a better relationship with
their friends during PBL”. As in all responses, the Physics teacher believes that PBL
provides students with the opportunity to work in groups and support each other. This
demonstrates that there is a strong relation between support and stronger relationships.
PBL creates that positive and pleasant collaborative environment for learning which helps

students to work more effectively and help each other grow within their groups.

To sum up, there are many benefits for students using PBL and the most important
ones are as follows: the improvement of certain skills, opportunity to deal with real
practical work and better relationship with peers. However, there are also some extra
advantages of using PBL for students. For example, the English language teacher says:
“Shy students can show their abilities”. This could suggest that PBL welcomes diversity
and helps various students express themselves in a different manner. As well as this, he
mentions parental satisfaction: “Of course it is also very useful when you show to their
parents what they have done, they would get really satisfied”. It is very important that

parents see the success of their children and get satisfied.
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One of the most crucial benefits for students might be the use of the gained skills
and abilities at university. Regarding this, the Computer Science teacher says: “I think
when they go to university it will be easier for them to make different projects because they

have learned all the necessary strategies”.

According to all of the quotes, PBL is beneficial for students in many aspects;
however, there are also some challenges they face while using PBL, which are discussed in
the next section.

Challenges of using PBL

This theme presents data on the most important challenges that teachers and
students face during PBL according to the teachers’ responses. It is divided into two
subthemes: (1) Challenges of using PBL for teachers and (2) Challenges of using PBL for
students. It is worth mentioning that challenges that teachers face are in many cases similar
to those students have.

Challenges of using PBL for teachers. There were different teacher difficulties
mentioned in the interviews by the respondents, however, this section will present the most
common and often faced challenges by all teachers during PBL implementation. They are
(1) Lack of time and (2) Lack of knowledge.

Lack of time. All teachers complained about the lack of time. For example, the
Computer Science teacher says: “...there is a problem concerning the materials and time.
We had to find time after lessons. You can be tired after lessons”. The Chemistry teacher
says: “I think the major difficulty for me is also the lack of time and energy because |
should spend more time of my own after lessons to work on PBL, which makes me become

more tired”. Teachers of English language and Physics reported similarly.
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The similarity in the responses of teachers shows that they all believe that PBL
requires them to spend their extra time after lessons. This suggests that teachers have their
own lessons and after that deal with PBL, which makes them tired.

Based on teachers’ statements, the lack of time is considered as a huge problem that
teachers face during PBL. Due to the fact that teachers have to spend their own time after
lessons in order to deal with PBL, they probably become more tired, which may affect
their mood and effectiveness. Moreover, they may possibly have less time to devote to
other areas of their lives.

Lack of knowledge. Teachers may have some difficulties while implementing
PBL because of the lack of appropriate knowledge of it. The English language teacher
sheds more light on this:

| did not know how to start, what should be our aim? Sometimes we were looking

for very difficult topics. Also when the teacher does not understand himself, it is

hard to explain it to students and they do not understand what teacher wants from
them. (English language teacher)

First of all, it is vital for teachers to understand all about PBL implementation, how
to ask driving questions and how to choose the right topic. This is because they are the
ones who should support and direct students during all phases of their project work.
Moreover, the English language teacher claimed: “Sometimes students do not know how to
put questions, some struggle in analyzing surveys. They can easily make a video but be
bad at analyzing the results”. This probably indicates that students may have different
problems while dealing with PBL and the responsibility of the teacher is to be able and
ready to support students regarding these problems in a short period of time. However, to
do so, they must firstly get the necessary knowledge of PBL and have enough experience

on it.
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The Computer Science teacher explained: “It is hard to work with real problems.
The example is the project about people with disabilities”. According to this, it is possible
that there is a lack of knowledge on conducting PBL related to real-world issues. This
suggests that lack of appropriate knowledge could depend on the topic that students
choose.

The Chemistry teacher has a different perspective on this problem: “As well as this,
when students do all the work by themselves, | feel that they do not need me”. In this case,
the point is that teacher probably does not have enough knowledge and experience on how
much scaffolding to provide, as it is a new role of facilitator for him. This might be
different from the way he teaches his lessons.

In conclusion, teachers due to the fact that they do not have enough appropriate
knowledge and experience of PBL, can face certain problems at different steps of PBL,
such as choosing right topics, posing correct driving questions, collecting data, and data
analysis. Moreover, teachers may struggle while working with real-world problems.
Another concern is the new role for teachers who should be acting more like mentors and
advisors rather than lecturers. Teachers should provide the appropriate amount of freedom
and independence to their students so that they will work on their own. These all possibly
indicate the importance of having the necessary information on PBL before conducting it
in order to overcome many obstacles before they rise.

Challenges of using PBL for students. As well as teachers, learners also come
face to face with a few obstacles. This section presents teachers’ perspectives regarding the
challenges that students face while conducting PBL. It is divided into three parts: (1) Lack
of time, (2) Lack of resources, and (3) Free-riding. It is worthwhile to mention that lack of
time is considered a challenge for both teachers and students. Moreover, other challenges

may interrelate and have common points for teachers and students.
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Lack of time. Teachers complained several times about the lack of time for their
students. For example, the Computer Science teacher complains about this problem:
“Nowadays students do not have enough time for projects. They have a lot of homework
on other subjects”. According to the response of the Computer Science teacher, the main
reason for this problem might be the amount of homework they have to deal with. This
suggests that students are left with not enough time for their projects.

The Chemistry and the English language teachers have the same opinions regarding
the time issue. The English language teacher complains: “PBL requires extra time after
lessons”, whereas the Chemistry teacher adds: “...students have to spend their extra time
after lessons, which make them tired”. Moreover, the Physics teacher highlights the fact
that students sometimes do not submit their works on time. This probably indicates that the
reason could be lack of time or tiredness. In sum, according to the teachers’ responses, lack
of time is considered a serious problem for students.

Lack of resources. Teachers also mention the lack of resources necessary to
conduct PBL. For example, the Computer Science teacher claims: “there is a problem
concerning the materials”. The English language teacher and the Physics teacher also
mention to be a similar problem. It is possible to suggest that the materials schools have
are not enough for students to conduct PBL, which requires them to buy these materials.
Regarding this problem, the Chemistry teacher says: “there are some financial problems. In
order to work on PBL, we need more money to get necessary materials and tools. Students
cannot afford some expensive experiments”. Moreover, it is worth pointing out that the
lack of resources might depend on the subject and the topic of the project that students
conduct. For example, projects about recreating some complicated experiments,
constructing or building different structures or robots (which are popular in science

subjects) may require more budget and instruments.
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In conclusion, the lack of resources might be a significant concern for students
who deal with PBL. While the English language and the Computer Science teachers just
mention a little on this issue, the Chemistry teacher believes that schools need more
finances to buy necessary materials in order to conduct some expensive experiments on
PBL.

Free-riding. It was very interesting to find out this kind of problem. In the
previous section about the benefits of using PBL, it was mentioned that students work in
groups and support each other, stronger students explain difficult topics to weaker
classmates and teachers have more time to monitor students’ progress and facilitate
interactions around learning, as students do the majority of the work. However, teachers
while answering the question on the challenges of using PBL complain about the
difficulties of working with groups, as there is an unequal contribution from certain
students within the group, therefore, other students have to work more. Regarding this
issue, the Physics teacher says: “One more problem was that there were some free-riders,
that did not want to do the work in group honestly, thus other students in their groups did
more work than necessary”. The Chemistry teacher sheds more light on this problem:
“Also it is hard for me to organize and evaluate some students that do less work than
others”. According to this answer, the Chemistry teacher lacks might lack appropriate
knowledge on how to organize students for group work.

To sum up, the main challenges that students face during PBL are as follows: the
lack of time and unequal contribution from several students in the group. Of course, there
are many other challenges that both teachers and students may face while using PBL. It
worthwhile to mention that the variety of difficulties might depend on the subject, the topic
students choose, teachers’ background, and experience regarding PBL implementation, and

many other factors.
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Chapter 5. Discussion

The purpose of this qualitative study was to explore secondary school teacher
perceptions regarding PBL, its benefits and challenges. In the previous chapter major
findings of my study were reported. The results demonstrated teachers’ positive attitudes
and beliefs about PBL. The participants perceived PBL through its benefits and challenges,

which were discussed in detail.

This chapter provides the interpretation and explanation of the mentioned findings.
As well as this, it compares the results of my study to those reported in the literature
review. The discussion chapter is divided into three sections according to the research
questions: (1) Teacher perceptions regarding PBL, (2) Benefits of using PBL, and (3)

Challenges of using PBL.

Teacher perceptions regarding PBL

According to findings, all four teachers seemed to have positive attitudes towards
using PBL. They perceived PBL as a valuable process, highlighting the variety of benefits
they and their students had while using this approach, as well as in a negative aspect,
listing different challenges they faced during PBL implementation. These findings are
similar to those of other researchers who also studied teacher perceptions and experiences
regarding PBL (Baysura et al., 2016; Habok & Nagy, 2016; Harrigan, 2014; Hovey &

Ferguson, 2014; Hugerat, 2016; Tamim & Grant, 2013; Van den Bergh, 2006).

Teachers of this study perceived PBL through the following aspects: self-learning,
student engagement, and a deeper understanding of the subject. All four participants
emphasized the importance of self-learning highlighting the fact that PBL is more a
student-centered approach rather than a teacher-centered one. These results are consistent

with the findings of Hugerat (2006) who states that “learning by doing” and “child-
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centered-learning” are the core values of PBL (p. 393). Moreover, the participants claimed
that PBL provides learners with opportunities to do the work by themselves, which helps
them get involved in their own learning. Scholars also emphasize the importance of hands-
on approach to content (Holm, 2011) and learning by doing in PBL, which results in a
deeper learning and understanding (Bas, 2011; Baumgartner & Zabin, 2008; Baysura et al.,

2016; Krajcik & Blumenfeld, 2006; Thomas, 2000).

In addition to self-learning, teachers perceived PBL through increased engagement.
All four respondents reported that projects should be engaging for students and take into
consideration their area of interests. Regarding this issue Krajcik and Blumenfeld (2006),
and Thomas (2000) stated that PBL became a great tool to engage learners, who were often
bored on lessons. Teachers reported that they gave interesting projects to their students to
raise their motivation. This is similar to Yam and Rossini’s (2010) beliefs about teachers
being the key figures in motivating students and creating a pleasant collaborative
atmosphere in the classroom. On the other hand, it is worth mentioning that Shachar and
Fisher (2004) demonstrated that PBL approach decreased the motivation of high school
students because it was based on team work (as cited in Baumgartner & Zabin, 2008). This
matches the findings of my study, as teachers complained about challenges in group work,
such as unequal contribution and free-riding. This suggests that Kazakhstani students may
not be used to work in groups very often, therefore it can be challenging for them and

decrease their motivation.

Lastly teachers perceived PBL through deeper understanding of the subject. It was
interesting to find out that PBL helps students understand difficult topics. However, it was
reported only by one participant (the Chemistry teacher) and this probably suggests that it
differs according to the topic, subject or the teacher. It might be possible that students do

not fully grasp the topic and content of the lesson that is taught traditionally; however, PBL
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can provide necessary opportunities for them in order to burrow down into the topic
(content), investigate it deeply and better understand all peculiarities. The literature
supports this understanding of PBL, confirming that PBL provides learners with
opportunities to more deeply investigate the topic they are interested in (Bas, 2011;
Baumgartner & Zabin, 2008; Bell, 2010; Harrigan, 2014; Holm, 2011; Rogers, 2014;

Tamim & Grant, 2013; Van den Bergh et al., 2006).

At the same time, the Physics teacher reported that students better understood the
content because PBL provided them with enough practice. Regarding this issue many
scholars also reported that PBL fostered students’ greater understanding of the subject
content through practice (Bas, 2011; Baumgartner & Zabin, 2008; Bell, 2010; Krajcik &
Blumenfeld, 2006; Larmer et al., 2015; VVan den Bergh et al., 2006). These results
demonstrate that all participants perceived PBL in terms of more profound subject
understanding in various ways. This might indicate that effect of PBL approach can vary

according to different subjects, topics or even the background and experience of teachers.

One of the unexpected findings of my study is that PBL was perceived as an
approach that was often used by weak students who failed exams or got low marks on
lessons (English language teacher). This might suggest that PBL can be perceived as a
different way to get good marks by students who struggle to get them in a traditional way
during lessons. This probably indicates that PBL might be a great approach for diverse
students to show their understanding of the subject in diverse ways. As a result, students
may get chance to improve their grades by doing projects on the topic or subject with

which they have problems.

Even though many scholars found that PBL significantly increases academic

achievement, participants of this study mentioned very little on this area, claiming that
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PBL is beneficial mostly for weak students to improve their marks. One of the reasons
might be that PBL is not considered a mandatory part of the curriculum in this school. PBL
was introduced with the main goal to prepare KTL students for various project
competitions, such as YIPC (Young Inventors Project Competition) (McCarthy, 2006). For
example, this year (2017) KATEV foundation organized YIPC in Astana among all KTL

students within preparation to EXPO 2017 (https://strategy2050.kz/en/news/8490). Their

success on project competitions suggest that PBL is an effective tool and could possibly be

embedded into the curriculum.

Furthermore, while teacher collaboration was one of the most important benefits of
PBL in international research (Thomas, 2000), none of the teachers participating in this
study mentioned it. In fact, other studies claim that collaboration with colleagues helps
teachers acquire inter-disciplinary subject knowledge (Frank & Barzilai, 2004, as cited in
Nicola & Alison, 2014). There might be two possible implications for the lack of
collaboration between teachers in the implementation of PBL in Kazakhstani schools. On
the one hand, it seems that Kazakhstani teachers implement PBL only in their own subjects
and do not collaborate with each other on PBL issues. On the other hand, it might suggest
that students mostly deal with problems that do not require inter-disciplinary knowledge.

This could be a direction to improve PBL implementation in Kazakhstan.

Benefits of using PBL

The participants of my research study perceived many different benefits of using
PBL. They highlight that PBL improves teacher-student and student-student relationships
that creates a pleasant collaborative environment in the classroom and contributes to better
discipline. Furthermore, they mention that PBL provides real-world practice and

contributes to skill development.
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PBL improves the relationship between teachers and students. According to
teachers’ responses, PBL helped teachers have better relationships with their students and
get to know them. It is true that closer relationships are beneficial for both teachers and
students. In this regard, Van den Bergh et al. (2006) states: “There is an occasion for both
parties — students and instructors —to cooperate more closely: they come to know each
other better and become more personally and informally involved” (p. 354). It is highly
possible that better relations could be a result of more close negotiation between teachers
and students. As one teacher (Physics teacher) highlighted, he had a better relationship
with his students because of the individual approach in PBL, having a chance to work
closely with every student, especially with those students who needed help the most. The
Computer Science teacher claimed that while he was negotiating with students one-on-one
he learned a lot about them, their identities, and characters, personal and intrapersonal
problems. Moreover, teachers reported about the increased trust between teachers and
students during PBL. In the same way, Kubiatko and Vaculova (2011) claim that PBL
“promotes mutual respect, support, and understanding, making an impact on student-
student and student-instructor relationships” (p. 68). This probably indicates that teachers
have a great chance not only to help their students in implementing PBL but also to get to
know them better, learn their weak sides and even help them solve various problems in
other areas of their lives. This could be even more important than the final project work.

As a result, PBL improved the relationships between learners and their instructors.

It is highly possible that the relationship between teachers and students improved
because of the PBL structure, as it is based on team work. The collaboration within each
group during PBL provides students with opportunities to share ideas and learn from each
other. It is obvious that sometimes students may struggle to ask help from a teacher in front

of the whole class. However, these “shy” students can easily get support from peers within
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the group or ask the teacher to help within only his or her group. This is a very crucial
advantage that PBL provides for them. Another point to note is that PBL makes it possible
for teachers to stay concentrated on the problem of every group without losing attention, as

it can be difficult to work with the whole class at once.

PBL improves the relationship among students. Another significant issue is that
PBL also improves the relationship among students. According to the answers of my
participants, relations are improved between students working in groups. It became
obvious from the responses that students having one common project work to finish felt
more responsible for each other and tried to equally contribute to the work. The group
work nature of PBL might be the key factor that improves the student-student relationship.
It motivates students within every group to support each other in order to have a better
final grade. The common project makes them unite and work as one whole organism. It is
possible that students working in groups have better relationships within these groups
because while they negotiate with each other on the problem they also get opportunities to
better know each other and become friendlier. They learn to divide roles in the group,
communicate, listen to their partners and share ideas. It is consistent with the findings of
Van den Bergh et al. (2006), who highlights that one of the most important benefits of PBL
is that students learn how to deal with conflicts between group members within each group

(p. 353).

One of the unique aspects of this study is that weaker students benefit the most, as
they always may get help from stronger students within the groups. There is even a claim
from the Chemistry teacher that sometimes strong students within groups explain difficult
topics to their peers even better than the teacher. This might be possible because students
within every group investigate much about the problem and may know even more than the

teacher on that particular topic. It is evident from studies of scholars who highlight the fact
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that PBL provides students with deeper learning and better understanding of the subject
content (Bas, 2011; Baumgartner & Zabin, 2008; Bell, 2010; Krajcik & Blumenfeld, 2006;

Larmer et al., 2015; VVan den Bergh et al., 2006).

Lastly, it is worth pointing out the contribution of improved teacher-student and

student-student relationships to the overall positive atmosphere in the classroom.

PBL helps teachers keep discipline and maintain a pleasant atmosphere in the
classroom. Better relationships between teacher and students, as well as among students
within the groups may become the reason for improving discipline and creating a positive
environment in the classroom. According to Bell (2010) discipline is one of the three main
outcomes of PBL. It is worthwhile to mention that teachers in this study perceived PBL as
a suitable approach that helps them keep discipline in the classroom, organize students in
groups and control them easily. Furthermore, Habok and Nagy (2016) found that
maintaining discipline was more important for traditional instruction than for PBL, where
students did not need much supervision, as they were busy with their own learning, solve
real, existing and meaningful problems that are interesting for them. It is worth
highlighting that students who are engaged in learning would not be interested or even
have time to interrupt others and disrupt the climate in the classroom. This result is
consistent with the findings of Hugerat (2016), who found that PBL students are more
actively engaged and involved in their own learning than students during traditional
lessons, which helped teachers perceive the overall atmosphere in the classroom as less

tense and less difficult.

Based on the responses of Physics, English language and Computer Science
teachers regarding the benefits for teachers, it is clear that Kazakhstani teachers are mostly

concerned about the discipline and pleasant atmosphere in the classroom, where students
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do not interrupt each other and feel comfortable to study. One of the reasons could be that
during traditional lessons teachers face many disciplinary problems (OECD, 2011). In
order to engage students in learning it is vital to create a positive environment in the
classroom. According to PISA results, a pleasant atmosphere in the classroom positively
affects students’ academic achievement and their engagement in learning (OECD, 2011).
Another reason why Kazakhstani teachers care much about the discipline and pleasant
atmosphere in the classroom might be the importance of these factors for teachers in the
context of Kazakhstan. Kazakhstan’s history is highly interconnected with USSR. The
Soviet Era had left an enormous impact on many areas of life in Kazakhstan and the sphere
of education is no exception. Teachers in Soviet times were considered the main figures in
the classroom and lessons were constructed in a teacher-centered manner (de la
Sablonniere, Taylor, & Sadykova, 2009). It seems that some aspects of Soviet pedagogy, in

which teachers still persistent in the contemporary Kazakhstan.

It was interesting to find the similarity between the findings of this study compared
to what Habok and Nagy (2016) found in terms of discipline. They studied in-service
teachers’ perceptions towards PBL and reported that controlling students and keeping
discipline were considered very important mostly by beginner teachers. The participants of
my study are also very young teachers with teaching experience ranging from one to seven
years. It seems that teachers are concerned about discipline in the beginning years of their
teaching career; however, later they probably get experience on maintaining discipline and
become good at controlling students. Therefore, it might become a habit and they do not

pay much attention to it.

The unique aspect of this study is that Kazakhstani teachers are more concerned
about the discipline and pleasant atmosphere in the classroom. Discipline and classroom

management issues are also mentioned in international studies; however they are not much
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important, as they are mostly concerned about motivation, collaboration and academic
achievement (Bas, 2011; Baumgartner & Zabin, 2008; Frank et al., 2003; Krajcik &

Blumenfeld, 2006; Kubiatko &Vaculova, 2011).

PBL develops certain skills and abilities in students. Teachers reported that PBL
improves students’ skills and abilities, providing many different examples. It seems they
are not aware of all the variety of these skills; however, they listed the most popular 21°-
century skills, such as creativity, critical thinking, communication and collaboration skills,
and presentation skills. It is interesting to note that skills mentioned by my participants
appear within the top twelve most frequent skills identified in the PBL literature (Nicola &

Allison, 2014). Only the presentation skills were not found in that list.

One of the most important findings of my study is that PBL provides students with
opportunities to reveal and develop “hidden” skills (according to the Physics teacher). In
this regard, Tamim and Grant (2013) state that “different abilities of the students were
unveiled that would otherwise remain unnoticed in a traditional learning and testing
environment” (p. 82). This probably indicates that students have many different skills and
abilities that could be noticed and developed by using PBL. It seems that PBL creates that
atmosphere suitable for these hidden skills to be revealed and improved. However, it does
not mean that these skills and abilities are revealed only during PBL, and cannot be

developed when other activities or teaching approaches are employed.

Another major finding is that students “get out of the box” (English language
teacher), which possibly indicates that PBL makes it easy for students to learn more than
just the teacher provides and explains. This might improve their creativity skills (Bell,
2010). During traditional lessons students are bounded by the subject content of the

curriculum given by teachers, however, dealing with authentic PBL tasks requires students
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to search more deeply and learn more on that particular problem or topic (Bell, 2010;
Tamim & Grant, 2013; Thomas & Mergendoller, 2000). As a result, students may become

more creative and become very knowledgeable on the topic.

Moreover, literature states that PBL also helps students gain interdisciplinary skills
(Larmer et al., 2015; Thomas, 2000). In order to help their students gain these skills
teachers collaborate with their colleagues from other subjects and discuss the similarities
and differences found between their projects. As a result, they acquire interdisciplinary
subject knowledge, which helps them when they deal with real-world issues that require a
combination of various subject concepts. However, participants of this study did not
mention any collaboration among their colleagues to deal with PBL. Teachers once again
might need to look at interdisciplinary collaboration, as it provides from opportunities for

developing interdisciplinary skills in their students.

It is worthwhile to mention that skills gained through PBL could be useful for
learners in the future. According to the Computer Science teacher, students probably could
be more successful at university and future jobs because of the skills and strategies they
have gained while implementing PBL at school. The point is not about the theoretical
content of certain subjects, but it is more about learned skills and abilities. Similarly,
Harrigan (2014) found that PBL also prepares students for future job markets. Moreover,
Bell (2010) emphasizes the importance of PBL in developing necessary skills in students

and preparing them for success in the 21 century.

PBL provides students with real-world practice. Based on the responses of
teachers it seems that one of the key advantages of PBL is that this approach requires
students to go to the field and do the practical part of the project. Students learn more while

engaging in a hands-on approach. Similarly, regarding this issue, Kubiatko and Vaculova
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(2011) claimed that the first step to successfully integrate PBL into the classroom is
practice-based nature of knowledge and learning. This suggests that practice plays a huge

role in the PBL implementation.

It is important to highlight that the majority of skills and abilities are revealed and
improved through practice during PBL. This is mentioned by the English language teacher,
who believes that various students’ talents could be revealed and developed only through
practical activities of PBL. These talents and skills might help learners become better
problem solvers and researchers (Bell, 2010), and even succeed in their future professional
life (Rogers, 2014). According to Larmer et al. (2015), “PBL prepares students for college,
careers, and citizenship” (p. 2). Moreover, Frank et al. (2003) state that students who are
taught engineering and technology could be best trained and prepared for their future
profession by practicing PBL. This probably indicates that PBL creates that professional

environment suitable for learners to practice their skills before they start their careers.

Furthermore, the Physics teacher adds that as students do “hands-on work”, it
becomes more engaging for them. This is consistent with the findings of Baumgartner and
Zabin (2008), who claimed that practicing increases student engagement and improves
their ability to do science. As well as this, according to teacher responses, theoretical
knowledge may not provide students with enough detailed information on the topic,
therefore they probably need the practical part of PBL. It is worth noting that Baumgartner
and Zabin (2008) also highlight the importance of practice during PBL in increasing the
depth of understanding. Moreover, Bell (2010) adds that practice could deepen learning for
students if it includes real-world problems.

It was interesting to find out how the English language teacher perceives PBL in
terms of practice. According to him, during PBL students are not bounded by only subject

content, they can observe anything they want, any area that might be interesting to them. It
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can be surveys, public opinions, and other real investigative activities. Krajcik and
Blumenfeld (2006) claim that PBL activities are organized around meaningful problems
that are important to them. Moreover, they add that during PBL students are involved in
real-world activities like adult professionals are. This all probably demonstrates that
students have a chance to go beyond the curriculum of the school. In this regard, Larmer
and Mergendoller (2010) believe that students should not just copy information from books
and the Internet onto a poster. According to them, PBL provides students with real
inquiries that help them find answers to the questions that are important and exciting to
them, which might lead them to new findings and ideas. As a result, students have a chance
to find their own conclusions and answers to the problem.

Furthermore, it is worth noting that while mentioning practice during PBL, half the
participants emphasized the importance of dealing with real-world issues. According to
them, PBL provides students with opportunities to conduct real inquiries and try to solve
the existing problems. This possibly suggests that PBL could serve as a bridge between the
school and the real world. Baumgartner and Zabin (2008) mention that “PBL can make
learning relevant to the real world” (p. 98) and Rogers (2014) claims that “PBL provides
the ideal platform to model the real world” (p. 49).

Regarding real-world practice, the Computer Science teacher also highlights that
students practicing PBL have a chance to solve existing problems and help people in real
life. He provided an example of the project, which was about helping disabled people.
Similarly, Larmer and Mergendoller (2010) believe that learners during PBL should create
real products, which later could be used by people outside the school. This all possibly
suggests that students by engaging in real-world activities can solve existing problems,

help people and as a result, make this world better.
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Challenges of using PBL

Even though teachers perceived PBL through many benefits, they highlighted
various obstacles while implementing PBL. The most frequently mentioned challenges are
the lack of time, lack of knowledge, and group work problems. Many challenges are
common for both teachers and students; therefore they are not presented separately, as was

done in the findings section.

The challenges section is divided into the following themes: (1) Lack of time, (2)

Lack of knowledge, (3) Group work problems, and (4) Other challenges.

Lack of time. According to my participants’ responses, it was found that lack of
time is considered a problem for both teachers and students. It is consistent with the
findings of other studies (\Van den Bergh et al., 2006). As all teachers mentioned this
problem, it suggests that lack of time is one of the most significant problems in PBL
implementation. Three of four teachers highlighted the fact that PBL requires them to
spend extra time after lessons. This could also indicate that teachers spending their own
time after lessons to conduct PBL will likely have less time to devote to other important
aspects of life, such as family, hobbies, and home tasks. Furthermore, they complained that
dealing with PBL made them grow tired. This probably suggests that PBL being
implemented during the lesson time might not be so problematic for teachers. According to
Baysura et al. (2016), some teachers refused to implement PBL because of lack of time and
increased workload; however, the findings of my study do not report this. This
demonstrates that Kazakhstani teachers are likely to be more stress-resistant in terms of the

time issue and can work even in the conditions of the limited time.

Moreover, teachers reported that students also have a problem concerning time. The

Physics teacher mentioned that some students were lazy and procrastinated, which suggests
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that students did not do the project on time and later tried to finish it when the deadline was
near. As a result, they were unlikely to submit their projects on time or the quality of their
tasks was low. One of the possible solutions for the problem of procrastination was
mentioned by Habok and Nagy (2016), who highlighted the fact that teachers should focus

on time-management and planning PBL properly from the beginning.

In sum, the lack of time is considered one of the most significant issues for both
teachers and students. It is probably because they need to spend their own time after
lessons. This might make them exhausted and could even impact their mood. Moreover,
spending extra time might also mean that they will probably have less time to devote to
other important areas of their life. Meanwhile, the time issue for students can be in the

form of procrastination and little time left for projects because of too much homework.

Lack of knowledge. Three of four teachers complained about the lack of
appropriate knowledge for PBL implementation in different ways. The English language
teacher reported about problems with selecting the right driving questions and choosing the
appropriate topic for the project. He indicated that these problems were faced both by him
and his students. This probably suggests that the whole project might go wrong if the right
question is not stated or the topic is not chosen correctly. It is worth pointing out that the
English language teacher self-reflected claiming that if the teacher does not understand the
process himself, it is difficult to explain to students, as they may not understand what they
are required to do. This demonstrates that the teacher identified the problem but does not
possibly know how to deal with it. As a result, this could be an indication of the lack of

appropriate knowledge and training on PBL implementation for teachers.

Furthermore, while the English language teacher highlighted that students were

good at the practical part of PBL, such as making videos, conducting surveys, the
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Computer Science teacher mentioned the challenge of dealing with real existing issues,
providing the example of the project about helping people with disabilities. This might be
also an indication of the lack of necessary knowledge, skills, and experience on conducting
PBL related to real-world problems. In this case, one of the possible explanations could be
that teachers are used to providing everything readily to their students (Frank et al., 2003).

Therefore, students may struggle when it comes to dealing with some new problems.

Another difficulty is the lack of knowledge of scaffolding and facilitating students,
which was mentioned by the Chemistry teacher. He reported that students had too much
autonomy and freedom while implementing PBL. Baysura et al. (2016) found similar
results related to this problem and pointed out that teachers lack skills in providing students
with the right amount of freedom for self-study. This probably suggests that teachers who
are used to teach in a teacher-oriented manner cannot shift to a student-centered approach
easily, which is widely used in PBL. This finding is consistent with the results of scholars,
who claimed that the shift of teachers to the new role of advisor can be a huge challenge
(Bender, 2012; Markham et al., 2003; as cited in Harris, 2014) and this shift must be
gradual (Ertmer & Simons, 2006, as cited in Tally, 2015). Lastly, it is worth highlighting
one of the possible ways of solving this problem suggested by Mergendoller and Thomas
(2001): “A great deal of thought needs to be given to how to support students through
coaching and mentoring. Students need to have milestones and benchmarks, perhaps even
templates” (p. 18). It might be appropriate to have these templates also for teachers, so that

they would follow them and know when and how much support to provide to students.

Group work problems. Even though teachers reported many benefits for students
of working in groups, they also mentioned various challenges regarding the collaboration.
Similarly, scholars report that collaboration during PBL implementation is a huge

challenge (Baysura et al., 2016; Harris, 2014; VVan den Bergh et al., 2006). Moreover,
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Kapp (2009) highlights that group work is the most difficult aspect of PBL after the lack of

time (as cited in Tamim & Grant, 2003; Nicola & Allison, 2014).

Two of four teachers reported that there is a problem of unequal contribution of
some students to the project work of the group. These results are in agreement with those
of earlier studies. In this regard, VVan den Bergh et al. (2006) states that it is hard to
determine every student’s contribution within each group. It is highly possible that because
of some “free-riders” other students in the groups have to work more. Baysura et al. (2016)
and Harris (2014) also found that there was an unequal contribution to the project work
from some passive students. It is worthwhile to mention that group work is challenging to
students because they lack necessary skills and experience in communication and
collaboration within the groups (Yam & Rossini, 2010). However, group work issues
might also indicate that teachers have problems regarding the facilitation of the learning.
This problem could be solved by teaching teachers how to guide students and organize
group work. This could be an example of the interconnection between the group work

problems and the lack of appropriate knowledge on PBL.

Shachar and Fisher (2004) found that it is problematic for students to work in
groups, as their motivation to learn was decreased when group methods were used during
PBL (as cited in Baumgartner & Zabin, 2008). The same could be said for Kazakhstani
students, as they may not be used to having group instruction methods very often. The
problem with group work approach possibly could be considered as one of the USSR
legacies, where students were afraid to have any autonomy and express their ideas easily
during teacher-centered lessons (de la Sablonniére et al., 2009).

Other challenges. All four teachers mentioned that there was a problem related to
lack of appropriate resources and materials. Moreover, the Chemistry teacher highlighted

the financial aspect of this problem, saying that some projects might need special tools and
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materials that could be expensive. According to him, students cannot afford them, which
probably suggest that school should buy them. The difficulty concerning lack of available
resources and materials was also mentioned by many scholars, who found that teachers
perceive the lack of appropriate materials, resources, technologies and funds as the major
obstacles in implementing PBL (Baysura et al., 2016; Harrigan, 2014; Harris, 2014; Nicola

& Allison, 2014).

Summary

In this chapter major findings of this research study were discussed and interpreted.
These findings were compared with the existing literature and many different similarities
and some important differences were found. Findings show that teachers perceive PBL in
many various ways. Mostly they perceive it in a positive way, reporting many benefits of
using PBL. It was found that teachers perceived PBL through the aspects, such as self-
learning, increased engagement, and deeper understanding of the subject content. Among
many other benefits, teachers highlighted maintaining discipline in the classroom and
controlling students as one of the most important advantages. This could suggest that
Kazakhstani teachers may face some problems with keeping discipline during lessons, and
therefore, care a lot about the classroom management. Furthermore, the results of this
study similarly with the findings of other scholars state that PBL improves the relationship
between teacher and students, as well as among students within the groups. Teachers also
mentioned that PBL develops several skills and abilities in students, such as collaboration,
creativity and presentation skills, however, in comparison to the literature participants of
this study did not report on all the variety of these skills, as they possibly were not aware
of them. Moreover, the crucial finding was that PBL provides students with the appropriate
environment that reveals and improves “hidden” skills and abilities, which suggests that

without conducting PBL they would remain unnoticed. However, these skills do not have
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to be the unique outcomes of PBL implementation and possibly could be developed by

other teaching approaches.

It was also found that practice plays a significant role in PBL implementation.
Moreover, the results show that the practical part of PBL provides students with
opportunities to deeply investigate the topic and go beyond the curriculum of the school.
The last point to mention is that students involved in PBL have a chance to deal with real
existing problems, find their own answers to the problems and be helpful in solving them
in real life. As a result, the gained experience and skills would probably be useful for them

at university and in their future career.

As well as benefits, participants of this study also report different challenges they
faced during PBL implementation. The major identified challenges are lack of time, lack of
knowledge, and group work problems. Most challenges are common for both teachers and
students. The findings of this study similarly with the results of other scholars present that
lack of time is considered one of the biggest problems that teachers and students face while
implementing PBL. The identified reason is that both teachers and students have to spend
their own time after lessons to deal with PBL, which make them tired and stressed.
Moreover, a few scholars reported that due to increased workload, some teachers refused
to conduct PBL; however, this situation did not have a place in my study. This probably
demonstrates that Kazakhstani teachers are more stress-resistant in terms of time issues and

possibly can work even in conditions of the limited time.

Most teachers reported a lack of knowledge necessary to facilitate students during
PBL implementation, which probably indicates that teachers are still used to teacher-
centered teaching methods. This finding was similarly reflected in the studies of many

other scholars. In this case, this problem could be explained as one of the Soviet time
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legacies, where teacher-oriented teaching was widely used. Thus, teachers may struggle

while using PBL, as it is based on student-centered manner.

The last-mentioned difficulty was related to group work, which was reflected in
many studies regarding PBL. This problem was about the unequal contribution to the
common work from some free-riding students, which affected the whole group. One of the
possible explanations of this drawback might be the possible rare use of group work
methods in Kazakhstani schools, which also comes from the USSR time, where the
teacher-centered teaching style was of importance with students being just passive learners.
This all possibly illustrates that Kazakhstani education in many aspects still reflects
teaching and learning methods of the Soviet time. It may also indicate that change requires

time and ongoing effort.
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Chapter 6. Conclusions and Recommendations

In this chapter, the results of this study are summarized and recommendations are
provided for stakeholders. The purpose of this research study was to explore teacher
perceptions about project-based learning, its benefits and challenges in a Kazakh- Turkish

Lyceum in the northern part of Kazakhstan.

This chapter is divided into four sections. The first section presents a summary of
the findings and discussion chapters that are structured by the research questions. The
second section includes several recommendations for professional practice. The third
section provides limitations of my study and implications for further research. Lastly, the
fourth section is about self-reflection, where I offer my thoughts on the experience of

conducting this research and writing this dissertation.

The summary of findings and discussion chapters

Research Question 1: How do teachers understand PBL? There is a need to
understand that no two teachers perceive PBL in the same way, as every teacher is unique
and has different background and experience. The findings of this study suggest that there
are wide-ranging perceptions of PBL, however, some of them were identified as the most
common and frequently mentioned ones. Teachers perceived PBL in three major aspects.
The first one is self-learning, which means that PBL is a more student-centered approach
than a teacher-oriented method. Findings also suggest that teachers are only facilitators
who direct students. At the same time, learners are left with much freedom and autonomy
to go beyond the school curriculum and create their own knowledge. The second aspect is
increased engagement, which means that PBL raises students’ interest in learning because
during PBL students are provided with opportunities to deeply investigate topics that are

meaningful and interesting to them. Lastly, teachers perceive PBL through better
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understanding of the subject. In this regard, PBL provides students with opportunities of
collaboration, practicing theoretical knowledge and engaging in real existing problems,

which contribute to their better understanding of the subject content.

Research Question 2: What are the benefits of using PBL?

Positive atmosphere in the classroom. The first three identified benefits are
facilitation of learning, improved relationship between teacher and students, and better
relations among students within the groups. These three benefits are interconnected, as
they all have a positive impact on the overall atmosphere of the classroom; therefore, there
is a need to summarize them together. The data suggests that PBL creates a pleasant and
collaborative environment in the classroom because it is based on the group work
approach, which contributes to the improvement of students’ relationships within the
groups. Moreover, it makes it possible for teachers to easily guide the whole class and have
close contact with every group. Teachers also could use an individual approach, working
with every student face-to-face, especially with those who need help the most. The
findings indicate that working one-on-one helps teachers to get to know their students
better and learn a lot about them, their weaknesses, strengths, needs and problems. That
means that PBL could be a great tool to help students not only in school, but to know them

better and support them even outside the school environment.

Real-world practice and skill development. The findings show that PBL is not just
another teaching technique but it is more an educational transition from school to the real-
world, which makes students’ school life more meaningful and engaging. It does not give
ready answers but motivates learners to search and find their own answers to the questions
through tackling real and existing problems. Moreover, during PBL students go beyond the

curriculum and may create their own knowledge.
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Research Question 3: What are the challenges of using PBL?

Lack of time. The results of this work indicate that many challenges faced by
participants in my study are similar to the difficulties identified in the literature. Lack of
time is considered a significant obstacle, as teachers have to spend their own time after
lessons to deal with PBL, which is usually the time to devote to other important areas of
their lives. Moreover, teachers with an increased workload may become tired, which might

negatively affect their health and mood.

Lack of knowledge. It was found that a lack of appropriate knowledge and
experience for teachers could be one of the most important issues during PBL
implementation, as it may lead to many other obstacles in scaffolding, time-management
for projects and group work problems. Overall, it may negatively affect students’
successful project completion. Therefore, it might be suggested to pay increased attention
on providing teachers with appropriate knowledge and skills, and teach them according to
their weak sides, as every teacher is unique and may have different problems in various

aspects of PBL implementation process.

Group work. Teachers reported that group work is a major drawback in PBL
implementation because of the unequal contribution from free-riding students. This
problem might be connected with the lack of knowledge and experience on how to
organize students for teamwork. Moreover, the findings suggest that teachers are still used
to teacher-centered instruction methods, where teachers act as lecturers in front of the
whole class. Therefore, the shift from teacher-oriented teaching approach to learner-

centered learning methods should be gradual and natural.

Overall, PBL is perceived as an effective tool to increase student engagement in

learning and foster greater understanding of the subject. Teachers believe that PBL is
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focused on learners, provides them opportunities to go beyond the school curriculum and
create their own knowledge. Moreover, teachers claim that PBL improves students’
practice by involving them in real meaningful activities and connecting them to the real
world. Based on reported benefits of this study, it seems that PBL could replace traditional
academic strategies of memorization and passive learning by active student-centered
learning. However, in order to take full advantage of this approach several challenges

found in this study should be considered.

Recommendations for professional practice

Considering the benefits of interdisciplinary knowledge and skills mentioned in the
literature, school administration of this school should pay great attention to conducting
meetings among teachers of different subjects, so that every teacher can share his or her
ideas and experiences on PBL implementation in a certain subject. As a result, teachers
may improve their interdisciplinary knowledge and help students deal with problems that

require them to conduct PBL from the perspective of multiple subjects.

Teachers of this study were concerned about the lack of necessary materials and
resources for PBL implementation. The school administration and Heads of KTL schools
could think about different ways to resolve this problem. Solving this problem would
probably contribute to a better implementation of PBL in the future, as students would

have opportunities to conduct PBL in any area in which they were interested.

Moreover, the lack of knowledge was considered a major problem for teachers. It
was found that teachers lack knowledge and experience in various areas of PBL
implementation, such as scaffolding, organizing group work, and dealing with real-world
activities. Regarding this, the Heads of Kazakh-Turkish Lyceums could think about

conducting Republic PBL courses and training for KTL teachers. In these courses, teachers

67



TEACHER PERCEPTIONS OF PROJECT-BASED LEARNING

could deal with upcoming problems, get feedback on their work and share their best
practices and experiences with teachers from other KTL schools. Moreover, regular online
meetings could be organized as necessary. There would not be a need to wait until the
courses started. Online meetings would keep teachers up-to-date with the latest information

on PBL and foster their self-improvement in PBL implementation.

Considering all the benefits found in this study and the influence of PBL on
students’ success in project competitions, policymakers could think about incorporating
PBL into every subject as a mandatory part of the final grade in KTL schools. One part of
the lesson could remain theoretical in a teacher-centered manner; however, the second part
could be more practical in a student-centered style. As a result, this could help teachers and
students shift from the teacher-oriented approach to student-centered learning more
gradually. Students could choose topics within the curriculum and after in-depth
investigation present it in front of the whole class. Moreover, as all presenting groups
would have different topics, many aspects of the subject content could be covered in detail
and in a short time. This could also be beneficial for teachers, as they would not have to

explain all topics by themselves rather they would facilitate the learning instead.

Furthermore, PBL being implemented as a mandatory part of the subject would
probably require teachers and students to spend less of their own time after lessons, as it
would be partially done during the lesson. This could possibly contribute to the solution of
the identified challenge concerning lack of time. Finally, if the results of this kind of pilot
program are successful, showing an increase in academic achievement in students, KTL

schools could share their best practices and experiences with other schools.

These are only possible suggestions for school administration, Heads of KTL

schools and policymakers in education. The results of this study are not intended to
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generalize to the population of teachers even in other KTL schools. This probably indicates
a need for further research on PBL in order to better understand all peculiarities of this

approach in the context of Kazakhstan.

Limitations of my study and implications for further research

The limitations of this research study structure the implications for further research.
One of the most important limitations is the small sample of only four teachers who teach
Chemistry, Physics, Computer Science and English language. It could be recommended for
further studies on PBL to include more teachers teaching many other subjects to see how it
works in other subject conditions. Furthermore, there is a need to also explore Kazakhstani
students’ perceptions regarding PBL and its benefits and challenges. Only after taking into
account both teachers’ and students’ perceptions, would researchers be able to have a full
picture of how PBL is implemented in the context of Kazakhstan. Moreover, this study
was conducted only in one Kazakh-Turkish Lyceum; therefore, the results of this study
cannot be generalized to the teacher population in Kazakhstan. Future research studies
could be conducted in many other KTL schools to see how PBL is implemented in other

contexts.

Lastly, my study was based on a qualitative research design, which cannot
generalize results to larger populations. There is a need to conduct also a quantitative
research to gather numerical data and measure the relation of variables on each other and
on academic achievement. Moreover, it could provide researchers with opportunities to

compare PBL and non-PBL groups to see the effect of PBL on academic achievement.

Self-reflection as a researcher
This is my first real experience in conducting an empirical study. Honestly, 1 did

not take conducting a qualitative study seriously in the beginning, as | thought that studies
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mostly matter when they are quantitative and are about numbers and statistical patterns.
However, after conducting a qualitative research | realize that it could provide the
researcher with so much unexpected and meaningful data derived from participants that
would otherwise remain unnoticed. This study was very important for me because
observing teachers’ perceptions and experiences helped me to change my own practice in
implementing PBL. Their perceptions about the benefits of using PBL motivated me to
continue working with this new approach. At the same time, their experiences of
challenges showed me the possible directions for improvement in PBL implementation.
Furthermore, this research is beneficial because it presents the implementation of PBL in

the unique context of Kazakhstan.

As well as this, writing this dissertation helped me to develop my research skills. |
learned to find the necessary literature from various sources, to collect data from
participants, to critically analyze it and present it to the audience. Moreover, conducting
this study helped me understand that even teachers can make a significant positive impact
not only on their students but on colleagues, their own schools, and the whole country by
conducting research in an area that needs improvement. It is not policymakers, it is
teachers who work with their students and know best what happens in schools, therefore,
there is a strong need for every teacher to be able to conduct research and share their best
experiences with others. As a result, this will all contribute to the quality improvement of

the whole educational system of Kazakhstan and even other countries.
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Appendices

Appendix A
Interview questions

1. How are you?
Can you tell me a little about yourself?

What is your experience working in KTL?
How long have you been working in KTL?

What subject do you teach?

2. How do you understand project based learning?
How many years do you practice PBL?
Where did you get the appropriate knowledge on PBL?
What do you think about PBL as a learning strategy?

3. How do you think what are the benefits of using PBL?
Could you tell me the most important benefits for students?

What do you think about students’ attitude towards PBL?

In your opinion, what are the benefits of using PBL for you?

4. What are the challenges of using PBL?
Could you tell me the major difficulties in using PBL?
If you need help on PBL whom do you usually address?

What factors could help you to overcome these problems?
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Appendix B

Informed consent form

Teacher perceptions about project-based learning in Kazakhstan

Date
Dear

DESCRIPTION: You are invited to participate in a research study that explores teacher
perceptions about project-based learning (PBL), its benefits and challenges in Kazakh-
Turkish Lyceum in Kostanai city. You will be asked to participate in one one-on-one
interview. During the interview you will be audio recorded with your permission.

To ensure your confidentiality pseudonyms will be used in all field notes,
transcriptions and the whole thesis. The name of the school will also be coded so as not to
reveal your principal. All your personal information will be kept private. All hard copy
documents with your personal information, including informed consent forms and field
notes will be kept in a safe place. All the electronic data, including audio recordings and
transcriptions, will be kept on a personal computer with a security password. Only the
researcher and his research supervisor will have access to all the collected data. All the
research documents will be destroyed within two years after the completion of NUGSE
Masters Programme.

TIME INVOLVEMENT: Your participation will take approximately an hour.

RISKS AND BENEFITS: The risks associated with this study are minimal. The feedback
provided by you regarding the PBL, its benefits and challenges will not be used to make
judgments about the school. Your name and other personal information will be coded in all
documents. No information regarding your participation will be disclosed to the teachers or
the administration of the school. The benefit which may reasonably be expected to result
from this study is that you will have the opportunity to reflect on your own practice in
using PBL. As you will deeper understand the possible challenges and benefits of using
this approach you could better instruct your students in working on projects and help them
gain all the necessary skills for developing a project and working collaboratively in a
project team. The school administration will think of the effective methods and ways of
overcoming the identified challenges in using PBL. Your decision whether or not to
participate in this study will not affect your employment.

PARTICIPANT’S RIGHTS: If you have read this form and have decided to
participate in this project, please understand your participation is voluntary and you have
the right to withdraw your consent or discontinue participation at any time without
penalty or loss of benefits to which you are otherwise entitled. The alternative is not to
participate. You have the right to refuse to answer particular questions. The results of this
research study may be presented at scientific or professional meetings or published in
scientific journals.
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CONTACT INFORMATION:

Questions: If you have any questions, concerns or complaints about this research, its
procedures, risks and benefits, contact the Master’s Thesis Supervisor for this student
work, Dilrabo Jonbekova, dilrabo.jonbekova@nu.edu.kz.

Independent Contact: If you are not satisfied with how this study is being conducted, or if
you have any concerns, complaints, or general questions about the research or your rights
as a participant, please contact the NUGSE Research Committee to speak to someone
independent of the research team at +7 7172 709359. You can also write an email to the
NUGSE Research Committee at gse_researchcommittee@nu.edu.kz

Please sign this consent from if you agree to participate in this study.

» | have carefully read the information provided,;

e | have been given full information regarding the purpose and procedures of the
study;

* lunderstand how the data collected will be used, and that any confidential
information will be seen only by the researchers and will not be revealed to anyone

else;

* lunderstand that I am free to withdraw from the study at any time without giving a
reason;

»  With full knowledge of all foregoing, | agree, of my own free will, to participate in
this study.

Signature: Date:



mailto:dilrabo.jonbekova@nu.edu.kz
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Appendix C

Coding

Interview Sample

Transcript

Codes

I: What subject do you teach?

E: I am a teacher of English language

I: How long have you been teaching in KTL?

E: I have been teaching for 7 years

I: Can you tell me about experience working in this
school?

E: In 2014 | became vice principal, which I do not
like. Because being a teacher is another thing. It is a
great thing which | cannot describe. You are always

close to students.

I: Can you tell me how you understand project-based
learning?

E: It is about learning one topic and it is based on
students' interests. To make them get involved in the
process of learning and make them learn by
themselves. You just direct them and students learn
by their own.

I: Thanks. How many years have you been practicing
PBL?

E: Usually I do it when students want extra marks. |
would say that they are not smart in English
grammar, maybe they are good at other parts, like
arts, singing, dancing. For these students it is very
interesting. They learn with their own talent. | have
been practicing since 2014.

I: Can you tell where do you get the appropriate

CODE 1: Subject

CODE 2: Years of teaching

CODE 3: Teaching experience

CODE 4: “students’ interests”

CODE 5: Self-learning
CODE 6: “just direct them”

CODE 7: Practicing PBL
CODE 8: Extra marks

CODE 9: Self-learning
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knowledge, readings and materials related to PBL?
E: Unluckily I have not attended any seminars or
courses according to PBL. | have just heard from
teachers who attended those seminars. And from
internet some materials, and from teachers who are

practicing it very often.

I: Could you tell the most important benefits for
students in using PBL?

E: The most important is making them study by
themselves. It is students' task to do everything. In
this case it would be easier for teacher to control
them and direct. You can also find out other talents
of students, like drawing, singing, dancing, making
video. Shy students can show their abilities. Of
course it is also very useful when you show to their
parents what they have done, they would get really
satisfied.

I: What do you think about students' attitude towards
PBL?

E: Some students fail exams and in order to get good
marks they can take PBL and prove to teacher that
they are the right students to get excellent marks.
There also might be students that want to show their
skills in one particular area. But mainly PBL is good
for weak students. They can learn interesting things.
PBL will be useful in order to get their attention, to
raise their interests in particular subject. And they
will be doing it willingly.

I: What are the benefits for you in using PBL?

E: I think that PBL can be used not only in subjects,
it can be some type of social area for interesting

things you want to know, like surveys, public

CODE 10:

CODE 11:

CODE 12:

CODE 13:

CODE 14:
CODE 15:

CODE 16:

CODE 17:

CODE 18:

marks

CODE 19:

CODE 20:
CODE 21:

CODE 22:

CODE 23:

No seminars attended

Internet and teachers

Benefits for students

Self-learning

Easier control

Students’ talents

Shy students

Parent satisfaction

Another way to get

PBL for weak students
Interests in subjects
Self-learning

Benefits for teachers

Interesting things
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opinion. For example, how to improve your school if

you have 50000 tenge. In this case students will

think not in the way you teach them, but they will get

out of the box, they can have many great ideas. For

teacher it is good to get help from students. The last

project that 11graders made was about asking people CODE 24: “get help from students”
why they say thanks. And it was interesting to find

out that one man said that he never says thanks. PBL

can help us to think how we can make this world

better. CODE 25: “make this world better”
As well as this, you get closer to your students,

create warm relationships with them and there is

more trust between you and them. And when you CODE 26: “better relations with
give any tasks they do it with pleasure! students”
I: Thanks a lot!

I: What are the major challenges of using PBL for

students?

E: Sometimes students do not know how to put CODE 27: PBL challenges for
questions, some struggle in analyzing surveys. They  students

can easily make a video, but bad at analyzing the

results. Sometimes it takes a lot of time, materials

and energy. Once one student went to village to

measure the height of the hill. CODE 28: Bad at analysis

I: What are the challenges of using PBL for you?

E: 1 did not know how to start, what should be our CODE 29: Lack of materials and
aim? Sometimes we were looking for very difficult ~ time

topics. Also when teacher does not understand

himself, it is hard to explain it to students and they

do not understand what teacher wants from them.

Lastly, PBL requires extra time after lessons, which

makes me tired. CODE 30: Lack of knowledge

I: If you have problems with PBL, whom do you
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usually address?

E: There are a lot of experienced teachers who CODE 31: Tiredness
always share ideas and happy to help. For example,

there is the Head of English department in Astana.

I: What factors could help you to overcome problems

concerning PBL? CODE 32: Experienced teachers
E: Talking to students is helpful because we find

solutions together, not making them find it. CODE 33: Head of English
I: Thank you very much for participation. Your input department

will be valuable for this research and in helping grow

all our professional practice. | hope it will help your

students become better. CODE 34: Solutions

A: Thank you, goodbye!
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Table 1

Appendix D

Cross-participants comparative tables

Teachers perceive PBL through the following three aspects

deeper
Subject self- increased subject
Participants learning engagement  understanding
Computer
Participant 1~ Science X X
English
Participant 2 language X X
Participant 3~ Chemistry X X X
Participant 4  Physics X X X

Table 2

Teachers report about the following benefits of using PBL

Participants

better better
teacher-  student- skill
student  student improve real-world

Participant 1

Participant 2
Participant 3
Participant 4

Subject Lr_np_roye

isciplin
e

Computer

Science X

English

language X

Chemistry

Physics X

relation  relation ment practice
X X X
X X
X X
X X
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Table 3

Teachers report about the following challenges during the PBL implementation

Subject lack of lack of lack of free-
Participants time resources knowledge riding
Computer
Participant 1  Science X X X
English
Participant 2 language X X X
Participant3 ~ Chemistry X X X X
Participant 4  Physics X X X
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Appendix E

The Differences between Projects and Project-Based Learning

(http://www.teachingtimes.com/articles/differences-between-projects-and-pbl.htm)

Can be done at home without teacher
guidance or team collaboration.

Can be outlined in detail on one piece of
paper by the teacher.

Are used year after year and usually focus
on product (make a mobile, a poster, a
diorama, etc.).

The teacher work occurs mainly after the
project is complete.

The students do not have many
opportunities to make choices at any point
in the project.

Are based upon directions and are done
‘like last year’.

Are often graded based on teacher
perceptions that may or may not be
explicitly shared with students, like
neatness.

Are closed: every project has the same goal.

Cannot be used in the real world to solve
real problems.

Are not particularly relevant to students’
lives.

Do not resemble work done in the real
world.

Do not include scenarios and background
information or are based on events that have
already been resolved.

Are sometimes based around a tool for the
sake of the tool rather than of an authentic
question. (Make a Prezi.)

Happen after the ‘real’ learning has already
occurred and are just the “dessert’.

Requires teacher guidance and team
collaboration.

Includes many ‘Need to Knows’* on the
part of the students and teachers.

Is timely, complex, covers many TEKS**,
and takes a team of highly trained
professionals significant time to plan and
implement.

The teacher work occurs mainly before the
project starts.

The students make most of the choices
during the project within the pre-approved
guidelines. The teacher is often surprised
and even delighted with the students’
choices.

Is based upon driving questions that
encompass every aspect of the learning that
will occur and establishes the need to know.
Is graded based on a clearly defined rubric
made or modified specifically for the
project.

Is open: students make choices that
determine the outcome and path of the
research.

Could provide solutions in the real world to
real problems even though they may not be
implemented.

Is relevant to students’ lives or future lives.

Is just like or closely resembles work done
in the real world.

The scenario or simulation is real or if it is
fictitious, is realistic, entertaining, and
timely.

Use technology, tools, and practices of the
real world work environment purposefully.
Students choose tools according to
purposes.

Is how students do the real learning.
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Are turned in. Is presented to a public audience
encompassing people from outside the
classroom.

Are all the same. Is different.

Example: Example:

Make a model (or diorama or mobile . . .) Design a fortification that would take your

of the school/town/local site of interest. community through a bio or other non-

traditional attack and make a
recommendation to the city council for
future planning.
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