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UNESCO Center for PBL, Aalborg University, Aalborg, Denmark

Abstract
Purpose – Although student-centered learning (SCL) has been encouraged for decades in higher education, to
what level instructors are practicing SCL strategies remains in question. The purpose of this paper is to investigate
a university faculty’s understanding and perceptions of SCL, along with current instructional practices in Qatar.
Design/methodology/approach – A mixed-method research design was employed including quantitative
data from a survey of faculty reporting their current instructional practices and qualitative data on how these
instructors define SCL and perceive their current practices via interviews with 12 instructors. Participants of
the study are mainly from science, technology, engineering and mathematics (STEM) field.
Findings – Study results show that these instructors have rather inclusive definitions of SCL, which range from
lectures to student interactions via problem-based teamwork. However, a gap between the instructors’ perceptions
and their actual practices was identified. Although student activities are generally perceived as effective teaching
strategies, the interactions observed were mainly in the form of student–content or student-teacher, while
student–student interactions were limited. Prevailing assessment methods are summative, while formative
assessment is rarely practiced. Faculty attributed this lack of alignment between how SCL could and should
be practiced and the reality to external factors, including students’ lack of maturity and motivation due to the
Middle Eastern culture, and institutional constraints such as class time and size.
Research limitations/implications – The study is limited in a few ways. First regarding methodological
justification the data methods chosen in this study were mainly focused on the faculty’s self-reporting. Second
the limited number of participants restricts this study’s generalizability because the survey was administered
in a volunteer-based manner and the limited number of interview participants makes it difficult to establish
clear patterns. Third, researching faculty members raises concerns in the given context wherein extensive
faculty assessments are regularly conducted.
Practical implications – A list of recommendations is provided here as inspiration for institutional support
and faculty development activities. First, faculty need deep understanding of SCL through experiences as learners
so that they can become true believers and implementers. Second, autonomy is needed for faculty to adopt
appropriate assessment methods that are aligned with their pedagogical objectives and delivery methods. Input
on how faculty can adapt instructional innovation to tailor it to the local context is very important for its long-
term effectiveness (Hora and Ferrare, 2014). Third, an inclusive approach to faculty evaluation by encouraging
faculty from STEM backgrounds to be engaged in research on their instructional practice will not only sustain
the practice of innovative pedagogy but will also enrich the research profiles of STEM faculty and their institutes.
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Social implications – The faculty’s understanding and perceptions of implementing student-centered
approaches were closely linked to their prior experiences—experiencing SCL as a learner may better shape
the understanding and guide the practice of SCL as an instructor.
Originality/value – SCL is not a new topic; however, the reality of its practice is constrained to certain social
and cultural contexts. This study contributes with original and valuable insights into the gap between
ideology and reality in implementation of SCL in a Middle Eastern context.
Keywords Qatar, Assessment, Student-centered learning, Instructional practices, STEM faculty
Paper type Research paper

1. Introduction
In general, higher education (HE) faces challenges in providing students with reasoning and
critical thinking skills, problem formulation and solving skills, collaborative skills and the
competencies required to cope with the complexity and uncertainty of modern professions
(Henderson et al., 2010; Seymour and Hewitt, 1997; Martin et al., 2007; Smith et al., 2009). HE
research often reports that traditional lecture-centered education does not provide
satisfactory solutions to these challenges (Du et al., 2013; Smith et al., 2009), thereby failing
to facilitate students’ meaningful learning of their subjects (Henderson et al., 2010). In some
cases, it has resulted in a deficit of university graduates from certain fields, in particular,
science, technology, engineering and mathematics (STEM) fields (Graham et al., 2013;
Seymour and Hewitt, 1997; Watkins and Mazur, 2013). A change in instructional practices is
believed to be necessary to provide students with the requisite skills and competencies, and
could potentially serve as a retention strategy in these particular fields such as STEM
(Graham et al., 2013; Seymour and Hewitt, 1997; Watkins and Mazur, 2013). Therefore, it is
essential to innovate the pedagogical methods and practices used in these fields (American
Association for the Advancement of Science (AAAS), 2013; Henderson et al., 2010).

Instructional change has resulted in a variety of pedagogical reform initiatives that have
been encouraged in STEM classroom practices, including active learning, inquiry-based
learning, collaborative learning in teams, interactive learning, technology-enhanced learning,
and peer instruction. A substantial body of literature has reported research results regarding
how these innovative instructional strategies affect student learning (Graham et al., 2013;
Henderson et al., 2010; Watkins and Mazur, 2013). Despite a worldwide trend in instructional
change toward student-centered learning (SCL), to what extent university instructors are
implementing or practicing these strategies and how they perceive this change is still in
question. The international literature has reported that lecture remains the prevailing
instructional practice in STEM classrooms despite the waves of pedagogical innovation
encouraged at an institutional level (Hora and Ferrare, 2014; Froyd et al., 2013; Prince and
Felder, 2006; Walczyk and Ramsey, 2003). In addition, STEM faculty may discontinue its
practice of certain types of instructional innovation at certain stages of innovation diffusion
due to various reasons including institutional challenges such as a heavy work load and large
class sizes, and the lack of individual interests (Henderson and Dancy, 2009). Furthermore, the
fidelity of the implementation of SCL approaches is also in question (Borrego et al., 2013).
Therefore, this study aims to investigate how faculty who work as instructors in STEM
undergraduate programs report their instructional practices and how they perceive the
implementation of SCL instructional strategies in their situated contexts.

2. Literature review
Over the past few decades, a global movement emerges and calls for a new model of learning
for the twenty-first century and several key elements are highlighted including solving
complex problems, communication, collaboration, critical thinking, creativity, responsibility,
empathy, management, among others (NEA, 2010; Scott, 2015). Following this trend,
university teaching and learning has transformed from being lecture based and teacher
centered to focusing more on engaging and enhancing student learning (Barr and Tagg, 1995;
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Kolmos et al., 2008; Slavich and Zimbardo, 2012). In the process of this transformation, SCL
has become a well-used concept. Defined as an approach that “allows students to shape their
own learning paths and places upon them the responsibility to actively participate in making
their educational process a meaningful one” (Attard et al., 2010, p. 9), SCL is focused on
providing an active-learning environment in flexible curricula with the use of learning
outcomes to understand student achievements (pp. 10-12). Rooted in a constructivist approach
that moves beyond mere knowledge transmission, such learning is conceived as a process
whereby learners search for meaning and generate meaningful knowledge based on prior
experiences (Biggs and Tang, 2011; Dewey, 1938).

In the STEM fields, instructional practices of instructors are changing from teacher-
directed approaches to student-centered approaches to improve the quality of
undergraduate education ( Justice et al., 2009). A substantial number of studies have
reported the positive effects of a variety of approaches to student-centered pedagogy in
STEM HE, such as active learning (Felder et al., 2000; Freeman et al., 2014), small-group
learning (Felder et al., 2000; Freeman et al., 2014; Springer et al., 1999; Steinemann, 2003),
and inquiry-based pedagogy (Anderson, 2002; Curtis and Ventura-Medina, 2008; Duran
and Dökme, 2016; Ketpichainarong et al., 2010; Martin et al., 2007; Simsek and Kabapinar,
2010). Furthermore, problem- and project-based pedagogy has been well documented as
an effective way to help students not only construct subject knowledge meaningfully, but
also develop the skills necessary for many professions, including critical thinking,
problem solving, communication, management and collaboration (Bilgin et al., 2015;
Du et al., 2013; He et al., 2017; Kolmos et al., 2008; Lehmann et al., 2008; Steinemann, 2003;
Zhao et al., 2017).

Definitions of these terminologies vary and the term SCL in particular is not always used
with consistent meaning. However, a few points of agreement can be summarized (Rogers,
2002): who the learners are, the context, the learning activities and the processes. Weimer
(2002) identifies five key areas for change in the process of transformation from teacher-
centered to learner-centered classrooms: the balance of power, the function of content, the
role of the teacher, the responsibility for learning, and the purpose and process of evaluation.
In relation to the practice and implementation of a student-centered approach, Brook (1999)
provides a list of guiding principles for the development of constructivist teachers who
prioritize SCL strategies in HE. These are: using problems that are relevant to students,
constructing learning around principal concepts, eliciting and appreciating students’
perspectives, adjusting the curriculum and syllabus to address students’ prior experience,
and linking assessment to learning goals and student learning.

A wide range of perspectives has been addressed in previous studies on SCL in HE. Brook
(1999), Rogers (2002) and Weimer (2002) provide a synthesis of guiding principles suggesting
three dimensions of focus: instructors (how they understand and perceive the instructional
innovation they are expected to adopt), student activity and interaction, and assessment.

The instructor represents an important and challenging aspect of instructional change,
particularly, regarding innovative pedagogy and SCL (Ejiwale, 2012; Kolmos et al., 2008;
Weimer, 2002). In a teacher-centered environment, instructors play the dominant role in
defining objectives, content, student activities and assessment. Whereas in an SCL
environment, instructors facilitate learning via providing opportunities for students to be
involved in decision-making regarding goals, content, activities and assessment.
Nevertheless, in the reality of instructional practice, instructors face the dilemma of, on
the one hand, giving students the freedom to make decisions on their own, and on the other
hand, retaining control of classroom activities (Du and Kirkebæk, 2012). In addition, how
instructors handle the changes in their relationships with students is a determining factor in
the extent to which SCL can be established. In their meta-analysis of student-teacher
relationships in a student-centered environment, Cornelius-White (2007) suggests that
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positive teaching relationship variables, such as empathy, warmth, encouragement and
motivation, are more associated with learner participation, critical thinking, satisfaction,
drop-out prevention, positive motivation and social connection. In their proposal for
developing pedagogical change strategies in STEM, Henderson et al. (2010) emphasize that
the beliefs and behaviors of individual instructors should be targeted because they are
essential to any strategy for changing the classroom practices and environment. In general,
the existing literature agrees that for pedagogical change strategy development, it is
essential to work with the instructors and to understand their current instructional practices
as well as their perceptions of the change.

A student-centered approach emphasizes providing students with opportunities to
participate and engage in activities while interacting with the subject matter, the teacher
and each other. Student responsibility and ownership of their own learning is regarded as
essential in facilitating classroom interactions. Self-governance of the interactions can be
enhanced through collaborative group work when students are expected to negotiate and
reach consensus on how to work and learn together. Instead of meeting an objective set by
the instructors, students should take responsibility for organizing learning activities in
order to reach goals they themselves set (Du et al., 2013; Weimer, 2002). The function of
teaching content lies in aiding students in learning how to learn, rather than in the
transmission of factual knowledge (Du and Kirkebæk, 2012).

Student-centered instructional strategies and practices require a change of assessment
methods. Formative assessment, which refers to assessment methods that are intended to
generate feedback on learner performance to improve learning, is often used to facilitate self-
regulated learning (Nicol and Macfarlane-Dick, 2006). In their review of formative
assessment, Black andWilliam (1998) summarize the effectiveness of this method in relation
to different types of outcomes, educational levels and disciplines. As they emphasize, the
essential aspect that defines the success of formative assessment is the quality of the
feedback provided to learners, both formally and informally. Furthermore in formative
assessment, the process of learning through feedback and dialogue between teachers and
students and among students is highly accentuated. Various formative assessment methods
have been reported as additional or alternative methods to the prevailing summative
assessment methods in STEM in order to align assessment constructively with the
implementation of SCL (Downey et al., 2006; Prince and Felder, 2006).

To plan and implement meaningful initiatives for improving undergraduate instruction,
it is important to collect data on the instructors’ instructional practices (Williams et al.,
2015). Nevertheless, the existing literature has mainly focused on students’ attitudes,
performance and feedback on SCL. A limited number of studies have examined the
outcomes of faculty development activities that encourage research-based instructional
strategies for SCL. These studies report a good level of faculty knowledge and awareness of
various alternative instructional strategies in the fields of physics education (Dancy and
Henderson, 2010; Henderson et al., 2012) and engineering and science education (Brawner
et al., 2002; Borrego et al., 2013; Froyd et al., 2013). However, instructors’ adoption of
teaching strategies varies according to individual preferences and beliefs, the contexts of
disciplines, and institutional policy (Borrego et al., 2013; Froyd et al., 2013), and their
persistence in the adoption and current use of these strategies (Hora and Ferrare, 2014;
Henderson and Dancy, 2009; Walter et al., 2016) and their fidelity (how closely the
implementation follows its original plan) (Borrego et al., 2013) are still in question.

Therefore, there is a need for additional studies addressing instructors’ understanding,
beliefs and perceptions about practicing SCL that impact their instructional design for
classroom interactions, and how they construct assessment methods to align with their
adoption of instructional strategies. Further research should examine how instructors
perceive their roles and experiences in the process of instructional change.
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3. Present study
The state of Qatar has the vision of transforming itself into a knowledge-producing economy
(General Secretariat for Development Planning, 2008; Rubin, 2012). Accordingly, advancement in
the fields of science and technology is a critical goal, as is promoting pedagogical practices that
support engagement in science and technology education (Dagher and BouJaoude, 2011). Qatar
University (QU) is the country’s foremost institution of HE and aims to become a leader in
economic and social development in Qatar. In its strategic plan for 2013–2016 (Qatar University
(QU), 2012), the leadership of QU has called for instructional innovation toward SCL by developing
“the skills necessary in the 21st century such as leadership, teamwork, communications,
problem-solving, and promoting a healthy lifestyle” (QU, 2012, p. 13). It is expected that these
initiatives will be implemented at the university level, particularly in the STEM fields.

Research on general university instructional practices in Qatar remains sparse, with little
information available on current instructional practices and to what extent student-centered
teaching and learning strategies are being implemented. In a recent study, the first on
university instructional practices in Qatar, Al-Thani et al. (2016) reported that across
disciplines, instructors’ prioritized lecture-based and teacher-centered instructional practices.
For example, most participants stressed lecture and content clarity as the most important and
effective practices. In contrast, instructors mentioned less about student–student interaction,
the integration of technology and instructional variety received less interest, according to the
perceptions of the participants. However, little is known about either actual classroom
practices or the instructors’ perception of SCL, in particular in STEM fields.

To develop feasible change strategies that could be applied in the Qatar context with the
aim of facilitating innovation in HE in general and STEM education in particular, it is
essential to understand current instructional practices and how instructors perceive SCL, as
well as what strategies are being implemented (Henderson et al., 2010). Therefore, this study
aims to investigate STEM faculty’s perceptions and instructional practices of SCL and in
Qatar. The purpose is to generate knowledge on the research-based evaluation of STEM
faculty’s instructional practices. The study formulates the following research questions:

RQ1. What are the instructional practices of STEM faculty in Qatar?

RQ2. To what extent are instructors’ current practices student-centered?

RQ3. How do STEM faculty perceive SCL, possibilities for implementation and
challenges in classroom practice?

4. Research methods
4.1 Research design
Ideally, the study of STEM instructional practices involves the use of multiple techniques. The
methods commonly used to investigate university teaching practices include interviews with
instructors and students, portfolios written by instructors, surveys of instructors and
students, and observations in educational settings (AAAS, 2013). However in reality, research
conditions limit the choice of data collection methods (Creswell, 2013). Although classroom
observation and portfolios are widely practiced in schools and can be a potential method for
improving university teaching and learning, these rarely occur in practice except in cases of
faculty promotion, evaluation or professional development requests (AAAS, 2013). In addition,
peer and protocol-based observations demand significant resources of human labor, materials,
equipment and physical conditions, which makes them challenging to implement on a larger
scale (Walter et al., 2016). Therefore, a mixed-methods research design combining the
strengths of quantitative and qualitative data – surveys and interviews – was employed as
the major data generation method in this study (Creswell, 2002).
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4.2 Participants
An open invitation was sent to the entire faculty in the science, engineering, mathematics and
health sciences fields, asking them to consider participating on a voluntary basis. A sample of
65 faculty members (23.4 percent female and 76.4 percent male) completed the questionnaire.

4.3 Data generation methods
Survey and instruments. A self-reported questionnaire survey is one of the most efficient
ways to gain information due to its accessibility, convenience to administrate and relative
time efficiency (AAAS, 2013, p. 7). Despite the common concern that the faculty may
inaccurately self-report their teaching practices, recent literature reports that some
aspects of instruction can be accurately reported by instructors (Smith et al., 2014); this
approach helps to identify instructional practices that are otherwise difficult to observe
(Walter et al., 2016).

The Postsecondary Instructional Practices Survey (PIPS) (Walter et al., 2016) is a newly
developed instrument aimed at investigating university teaching practices cross-disciplinarily
from the perspective of instructors. The PIPS was developed on the basis of a conceptual
framework constructed from a critical analysis of existing survey instruments (Walter et al.,
2015), the observation codes of the Teaching Dimensions Observational Protocol (Hora et al.,
2012), and the Reformed Teaching Observation Protocol (Piburn et al., 2000). The PIPS has
been proven to be valid and reliable while providing measurable variables, and results from
initial studies have shown that PIPS self-reported data are compatible with the results of
several Teaching Dimensions Observational Protocol codes (Walter et al., 2016).

The PIPS includes 24 items for statements and reports regarding instructional practice
and demographic questions on items such as gender, rank and academic titles. An intuitive,
proportion-based scoring convention is used to calculate the scores. Two models are used
for the supporting analysis – a two-factor or five-factor solution. Factors in the five-factor
model include: six items for student–student interactions, four items for content delivery,
four items for formative assessment, five items for student–content engagement and four
items for summative assessment. Factors in the two-factor model include: nine items for
instructor-centered practices and 13 items for student-centered practices. The responses
from participants were coded as (0) not at all descriptive of my teaching, (1) minimally
descriptive of my teaching, (2) somewhat descriptive of my teaching, (3) mostly descriptive
of my teaching and (4) very descriptive of my teaching.

In-depth interviews. An interview can provide opportunities to explore teaching practices
through interactions with the participants. It can also provide the space for in-depth
questions on specific teaching practices as well as perceptions, beliefs, opinions and
potentially unexpected findings (Creswell, 2013). During the interviews (interview
guidelines see Appendix), participants were asked questions about their understanding of
and past experiences with SCL, their perceptions of the effectiveness of practicing SCL in
general and in their current environments in particular, what challenges and barriers they
had experienced, and what institutional support is needed.

4.4 Procedure
The questionnaire was sent to all participants in early spring 2017 and was administered by
Qualtrics. An explanation of the goals of the survey, namely, to understand their current
practices without intention of assessment, was provided to the participants. A pilot test was
conducted with a several colleagues who were not participants to ensure that the questions
were unambiguous and addressed the goals.

A sample of 65 faculty members (23.4 percent female and 76.4 percent male) completed
the questionnaire. These were from the schools of sciences, health sciences, pharmacy
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and engineering. The average HE teaching experience of the participants was 14.5 years.
About 15.6 percent of participants were full professors, 39.1 percent were associate
professors, 31.3 percent were assistant professors and 14 percent were instructors or
lecturers. About 58.6 percent of the participants did not have a leadership role (e.g. head of
department, chair of curriculum committee).

In total, 12 (4 female and 8 male) of the 65 faculty members who completed the
questionnaire responded positively to the individual interview request. The interview
participants include a representative range of STEM faculty members by academic titles (three
professors, three associate professors and six assistant professors) and gender ( four female
and eight male). Table I shows details of interview participants’ background information.

5. Analyses and findings
5.1 Quantitative data analysis and results
To answer the first research question, the mean and standard deviation of each item were
calculated to identify the practices that best describe STEM faculty teaching in the given context.

Name Gender
Academic
rank Previous pedagogical experiences

Abdullah Male Assistant
Professor

Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment

Mohammad Male Assistant
Professor

Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment

Burhan Male Professor Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment in 4 countries

Amin Male Associate
Professor

Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment in 2 countries

Ali Male Associate
Professor

Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment and in
active-learning environment

Ibrahim Male Assistant
Professor

Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment and in
inquiry-based learning environment

Ihab Male Professor Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment and in
project-based learning environment

Alia Female Associate
Professor

Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment and in
project-based learning environment

Faris Male Assistant
Professor

Student experiences in lecture-based learning environment
Teaching experiences in lecture-based learning environment and in
problem-based learning environment

Sara Female Assistant
Professor

Student experiences in lecture-based learning environment and
problem-based learning environment
Teaching experiences in problem-based learning environment

Iman Female Assistant
Professor

Student experiences in lecture-based learning environment and
problem-based learning environment
Teaching experiences in problem-based learning environment

Duaa Female Professor Student experiences in lecture-based learning environment and
problem-based learning environment
Teaching experiences in lecture-based learning environment and
problem-based learning environment in 3 countries

Note: All names are anonymous

Table I.
Interview participants’
background
information
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The grand mean for each factor was also calculated. The descriptive statistics for participants’
responses to the PIPS are presented in Table II.

The participants reported that the items of factor 2 (F2), content-delivery practices, were
mostly descriptive of their teaching (x¼ 3.14). That is, the items stating that their syllabus
contains the specific topics that will be covered in every class session (x¼ 3.58), they
structure the class session to give students good notes (x¼ 3.18), and they guide students as
they listen and take notes (x¼ 2.89) were mostly descriptive of their content delivery.

The grand mean of student–content engagement (F4) was relatively high (x¼ 3.07). This
means that, for example, instructors frequently ask students to respond to questions during
class time (x¼ 3.49) and frequently structure problems so that students are able to consider
multiple approaches to finding a solution.

As to the student–student interaction factor (F1), the grand mean (x¼ 2.18) was
relatively low compared to the other factors. The item means ranged from 1.9 to 2.51, with

Factor Mean SD

Factor 1: student–student interaction
P10. I structure class so that students explore or discuss their understanding of new concepts

before formal instruction 2.51 1.03
P12. I structure class so that students regularly talk with one another about course concepts 2.77 1.02
P13. I structure class so that students constructively criticize one another’s ideas 2.06 1.07
P14. I structure class so that students discuss the difficulties they have with this subject with

other students 2.06 1.11
Grand mean of factor 1 2.18 0.82

Factor 2: content delivery practices
P01. I guide students through major topics as they listen and take notes 2.89 0.99
P03. My syllabus contains the specific topics that will be covered in every class session 3.58 0.77
P05. I structure my course with the assumption that most of the students have little useful

knowledge of the topics 2.89 0.94
P11. My class sessions are structured to give students a good set of notes 3.18 0.83
Grand mean of factor 2 3.14 0.55

Factor 3: formative assessment
P06. I use student assessment results to guide the direction of my instruction during the semester 2.98 0.86
P08. I use student questions and comments to determine the focus and direction of classroom

discussion 2.95 0.86
P18. I give students frequent assignments worth a small portion of their grade 2.7 1.22
P20. I provide feedback on student assignments without assigning a formal grade 1.82 1.33
Grand mean of factor 3 2.62 0.69

Factor 4: student–content engagement
P02. I design activities that connect course content to my students’ lives and future work 3.11 0.95
P07. I frequently ask students to respond to questions during class time 3.49 0.77
P09. I have students use a variety of means (models, drawings, graphs, symbols, simulations,

etc.) to represent phenomena 2.92 1.04
P16. I structure problems so that students consider multiple approaches to finding a solution 2.94 0.88
P17. I provide time for students to reflect about the processes they use to solve problems 2.88 0.87
Grand mean of factor 4 3.07 0.53

Factor 5: summative assessment
P21. My test questions focus on important facts and definitions from the course 3.03 1.00
P22. My test questions require students to apply course concepts to unfamiliar situations 2.58 1.16
P23. My test questions contain well-defined problems with one correct solution 2.91 1.13
P24. I adjust student scores (e.g. curve) when necessary to reflect a proper distribution of grades 0.89 1.19
The new grand mean of factor 5, excluding P24 2.84 0.8

Table II.
The descriptive

statistics for
participants’

responses to the PIPS
survey – five-factor

model analysis
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the maximum possible value being 4. Compared with the other items of this factor, item P13
(“I structure class so that students constructively criticize one another’s ideas”) had the
lowest mean (x¼ 1.9), which indicates that this practice is somewhat, but not mostly or very
much, descriptive of instructors’ practices. The item concerning structuring the class so that
students discuss the difficulties they have with the subject matter with other students also
had a low mean (x¼ 2.06).

The formative assessment factor (F3) also had a relatively low grand mean (x¼ 2.62).
The mean of item P20 was 1.82, indicating that providing feedback on student assignments
without assigning a formal grade was not very descriptive of QU instructors’ practices.
The means for the rest of the items ranged from 2.7 to 2.98. Using student comments and
questions to determine the direction of classroom discussions (x¼ 2.95) and using student
assessment results to guide the direction of their instruction (x¼ 2.98) were mostly
descriptive of QU instructors’ practices, as reported by participants.

The summative assessment factor (F5) had a low grand mean (x¼ 2.35). This relatively
low mean was greatly impacted by item P24 (“I adjust student scores [e.g. curve] when
necessary to reflect a proper distribution of the grades”). In the given context, instructors are
not allowed to adjust student scores, so the result of this item reflects university policy
rather than individual instructor’s preference. An analysis excluding item P24 shows a
different picture: the mean of the summative assessment factor without item P24 becomes
2.84. Thus, the student–student interaction factor and the formative assessment factor
represent the lowest means in this study.

To answer the second research question, a paired samples t-test was conducted to
compare the mean of student-centered items (P02, P04, P06-10, P12-16, P18-20) with the
mean of the instructor-centered items (P01, P03, P05, P11, P17, P21-24). The mean of
the student-centered factors is 2.69 and the mean of the instructor-centered factors is 2.76.
The results of the paired samples t-test found no statistically significant difference
(α¼ 0.05) between student-centered mean and instructor-centered mean (t¼−1.00,
df¼ 64). However, when item 24 is excluded, the mean of the instructor-centered items
becomes 2.99. A significant difference (α¼ 0.05) was found between the student-centered
mean and the new (excluding item 24) instructor-centered mean (t¼−4.15, df¼ 64).

An alignment was identified between the results of the five-factor model analysis and the
two-factor model analysis. Quantitative analysis results did not show a correlation between
instructional practices and demographic factors such as academic rank or years of teaching.
However, the results identified significant differences in using student-centered
instructional practices according to the gender of the participant. Based on the data
reported by participants, the mean of using student-centered instructional practices was
2.81 for male participants and 2.37 for female participants. A one-way ANOVA found a
statistically significant difference (α¼ 0.05) between the student-centered mean of male
participants and that of female participants (F¼ 7.64, p¼ 0.008).

5.2 Qualitative data analysis and results
The qualitative analysis provides answers to the third research question. All interviews
were transcribed before being coded and analyzed. The analysis used an integrated
approach combining guiding principles on SCL by Brook (1999), Rogers (2002) and
Weimer (2002), and Kvale and Brinkmann’s (2009) meaning condensation method. The
analyzed identified emerging themes from instructors’ accounts of their opinions,
experiences and reflections.

Instructors’ definitions and perceptions of their roles in SCL. Although all interviewed
instructors believed they were using SCL strategies in their classrooms, they defined the
term SCL in various ways. Three categories of definitions were identified; these are
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explained below. Interview data also found a consistency between instructors’ definitions
and their perceptions of their roles in an SCL environment:

• Category 1: there were three instructors, one professor and two assistant professors,
all male that believed lecturing to be the best way of teaching and learning.
According to them, a good lecturer is keen to motivate and encourage students to be
free thinkers. When students choose to enter a university, they should be sufficiently
mature and willing to work hard enough to progress through their education.
Therefore, the university “should be student-centric by definition” (Burhan). This
definition was supported by the following remark:

I believe that in our university every instructor is doing SCL in their own way […] but instead of
standing there reading slides, I think it makes it more student-centered by providing an interesting
lecture so that when they leave the room you will hear them say, “Wow, this is inspiring and
interesting.” (Mohammad)

All three of the instructors interviewed conceived of their role as to “inspire and attract
students.” As Abdullah commented:

It is the responsibility of the instructors to find a way to bring in highly interesting lectures to make
students interested […] to do that, we should prioritize research, so we have something really
interesting to bring to the class.

• Category 2: instructors in this category included one female associate professor, one
male assistant professor, two male associate professors and one male professor. They
believed that in an SCL environment, the instructor should provide activities for
students to learn hands-on skills and relate theories to certain practices, and that
students should acquire deep knowledge in the field by working together actively on
classroom activities. As Ihab commented, “[I]t is so boring to just fill the class with
me talking and lecturing. It is fun to plan some activities so students can work in a
team so that they can practice the theories; students like these [activities].” In such an
environment, the instructor should play the role of “providing” activities and
“guiding” students to learn the requested, relevant knowledge through these
activities, as most of them suggested.

• Category 3: this category included two female assistant professors, one female
professor and one male assistant professor. They believed students should work in
small groups, with no more than ten people per team, on certain targets, such as
solving a problem. Students should be responsible for organizing study activities and
should make decisions on their own to prepare for the requirements of their future
professions. They should also be allowed to make mistakes and should receive help
with reflecting on these mistakes in order to improve. As Faris commented:

I did not like my own student experiences which were filled with lectures and lab work,
I appreciated my past experienced of working in a more student-centered learning environment,
which offered me tools to provide what I think as better learning environment now to my students.

These four instructors used a few different metaphors to describe their roles: “leaders” – “leading
students to work towards their targets” (Sara and Iman), “observers” – “observing students from
a distance and only interfering when they got off-track” (Faris), and “facilitators” – “having
patience when students made mistakes” (Faris), “providing rich resources to students in need of
help and redirecting students when they were in trouble” (Sara and Iman), “assisting students to
be able to make their own decisions on learning goals, what to learn and how to learn it, and
critically evaluate and reflect on their own learning” (Duaa).
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The interview data did not reveal any patterns in teachers’ definitions and perceptions
according to their academic ranking or gender. However, past experiences with SCL seemed
to make a difference in their understanding and choice of strategies. For example,
participants from category 1 mainly experienced lectures as the major source of learning
and form of teaching in their past student and teaching experiences. Those from category 2
experienced different types of SCL environments due to their previous work experiences but
not during their student experiences. Two participants from category 3 experienced SCL in
the form of problem-based learning (PBL) in their past student experiences, and the other
two participants had experiences with SCL both as learners and as instructors prior to their
current jobs. A participant’s past experiences, particularly as a learner, seem to have a close
link to their current instructional practice. As Sara remarked:

Having experienced the Problem-Based Learning in my college time, I truly it is the best way to
learn. Working in team offered us great opportunities to help each other and support each other.
This means a lot in particular for us female in Arabic culture. We never went out to talk with others
before and in such a environment we learned how to interact with others and how to behave
professionally […] we increased our self-confidence and it was very empowering.

Although all three groups mentioned that students should take responsibility for their own
learning, when asked to what level students should be involved in deciding what to learn
and how to learn it, and even how to assess what they have learned, only one instructor (Ali)
said it would be ideal to involve students in these decisions. However, he had neither
experienced this himself nor had he observed any such practice in his immediate
environment. Out of the 12 interviewees, 10 believed that instructors should decide which
activities to provide, what materials to use and how to structure student activity time and
form, and should also ensure students reach “the correct” answers.

While the data are too broad to draw any strong conclusions, the majority of the
classroom activities that the interviewed instructors exemplified focused on students
working in groups to fulfill an assignment designed by the instructor or students answering
questions from the instructor in a teacher-student one-to-one form. The roles described by
all the instructors involved offering directions and structures. As most of instructors
mentioned, given the time pressure to deliver all the required content for their courses, they
had to ensure students progressed through the mandated learning checkpoints.

Assessment. The interviewed instructors agreed that assessment played an essential role
in evaluating student learning. One instructor said, an exam “is the best way to engage them
to learn because they work so hard just before it” (Ibrahim). With the exception of one
instructor, the respondents gave multiple-choice questions plus short-answer questions as the
major forms of assessment they used. However, their opinions on what should be included in
and what should be the focus of the assessment diverged. The instructors provided examples
that included; “To prepare [students] for their future profession, exams in universities should
focus on lots of hand-on skills” (Alia); “More writing skills are needed for the exam” (Amin);
and “Students need to be posed exams that can question their thinking skills” (Faris).

Two major reasons for the choice of assessment were provided. First, the assessment
committee within a college or across colleges defined the assessments as exams for some
undergraduate courses, particularly general courses. This limited the options for instructors
to design exams different from common exam used in these classes. Second, when
instructors did have the freedom to design exams for their courses, it is most convenient to
use assessment forms that can “examine the knowledge students have mastered” and are
the “least time-consuming” for grading purposes, as 8 out of the 12 interview participants
expressed. As one participant said, “It takes a few hours to grade multiple-choice question
exams. With the busy schedule we have, you don’t want to spend several days to grade and
provide feedback for a few hundred essays” (Ihab).
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Two of the interviewed instructors (Faris and Duaa) expressed their views on how
formative assessment should be further enhanced in order to better facilitate SCL, only one
of them enhanced their assessments in daily practice, as Duaa commented:

Real SCL should involve students not only in deciding on what activities they take in the classroom,
but also in defining assessment methods, but I can see the students are shocked when I invite them
to give opinions on how they should be assessed […] it will take more time before more people
understand that involving students in defining assessment is to motivate them to be more
responsible instead of cheating.

Given this challenge, this instructor mainly relied in practice on asking students to identify
and structure their own projects and problems.

Challenges. The majority of the instructors believed that students are the most
challenging factor in implementing ideal SCL in the given context. A major reason cited
for this is the Arabic culture. Out of the 12 interviewed instructors, 11 believed that most
students were raised in Arabic families deeply rooted in Middle Eastern culture, where
family plays an important role in one’s daily life, meaning that most teenagers do not have
opportunities to live alone and make decisions independently. In addition, their high
school experiences did not help them become independent learners, as in that setting they
are used to lectures and taking arranged assignments without asking any “why”
questions and exams that are mostly in the form of multiple-choice questions that test
their memories. Students are familiar with being provided with information and
instruction and having their time arranged and they even prefer it that way. As an
instructor said, “This is how the students grow up; they are used to it and they cannot take
responsibilities on their own. They are not motivated to do things independently, no
matter how the instructor works hard to push them, they are not really ready for a true
SCL” (Alia).

Large classroom sizes were identified as another major challenge for implementing
student–student activities because the students easily slip into a chaotic and “out of control”
mode, according to some teachers. Interestingly, this was used as an argument for “offering a
really interesting lecture as an effective approach to provide SCL,” as Abdullah commented.

Finally, the busy schedule of university faculty remains a reason to limit what they do:
“if we don’t have so much teaching load, we may have more time to do what could have
been more student-centered strategies such as letting students identify problems and
learning needs on their own” (Ali). Although teaching plays an important role in the
appraisal system at QU, research products, such as publications, remain the major tool to
evaluate faculty performance. Ibrahim mentioned “when we apply for promotion, which is
particularly crucial for assistant professors, all what is to be evaluated is the publication
in one’s own field, as long as we can prove we are able to teach, it is not highly critical how
we teach.”

Support needed. Three participants expressed their desire for an institutionalized
approach to changing the assessment system, allowing for more faculty autonomy to design
assessment methods that are appropriate for their courses. Most of the suggestions for
support referred to actions focusing on faculty and students. In total, 11 participants
suggested more workshops and training sessions for faculty to gain the necessary skills to
facilitate SCL. Five participants suggested student tutoring programs to help first-year
undergraduate students learn personal responsibility and to “grow up by following
suggestions from experienced students” (Faris). One participant even suggested that
attention to pedagogy should be reduced for now because “We give too much attention to
the students, nearly like spoon-feeding, worrying too much about whether they are happy or
not in studying […] students should stand on their own feet, and sometimes they learn by
being thrown into the deep sea” (Burhan).
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6. Discussion
In this section, we compare the qualitative data findings and the quantitative study results
and discuss them in relation to the three dimensions of focus in SCL previously summarized in
this paper: instructors’ perceptions and roles, student activity and interaction and assessment.
This is followed by a discussion of STEM instructors’ views on challenges to implementation.

6.1. STEM instructors’ understanding and perceptions of SCL
Improving the quality of teaching and learning in the STEM fields necessitates exploring
the conceptions that faculty instructors hold regarding the learning environment and the
context of teaching since teaching approaches are strongly influenced by the underlying
beliefs of the teacher (Kember, 1997). The participants in this study hold different beliefs
about and attitudes toward SCL strategies. Connections can be identified between the
participants’ understandings and perceptions of SCL and their prior experiences with it.
Those who had experienced SCL as learners tended to make more of an effort to implement
the strategies effectively in their own teaching practice. This finding echoes previous
studies suggesting that in order to maximize their capability of facilitating PBL faculty
should be provided with opportunities to experience PBL as learners (Kolmos et al., 2008).

Comparing results from the quantitative and qualitative data, this study identifies gaps
between what the instructors consider to be SCL and what they actually practice.
As suggested by Paris and Combs (2006), the broad and wide-ranging definitions of SCL
legitimize the instructors’ actual practices. This gap can serve as an alert when a large-scale
change initiative is being implemented in the given context. As Henderson et al. (2011)
note, awareness and knowledge of SCL strategies cannot guarantee their actual practice.

6.2 Student activity and interaction
This study reported that instructors have a general awareness of using student-centered
strategies. Student activities are regarded as essential in instructional practices.
Nevertheless, this study also shows that, in the given context, most classroom
interactions are in the form of student–content and student-teacher interactions whereas
student–student interactions remain limited. In practice, a generally low level of SCL can be
concluded, according to the PIPS instrument (Walter et al., 2016) and the definition of SCL in
previous studies (Brook, 1999; Rogers, 2002; Weimer, 2002). Student interaction with the
content and instructor may be directly related to the common concept of instruction and
may reflect a lecture-centered pedagogic approach. This finding is in line with the report
from a previous study showing that instructors in Qatar tend to focus on content delivered
through lectures as an efficient way of teaching (Al-Thani et al., 2016). Previous studies
(Borrego et al., 2013; Henderson and Dancy, 2009; Walter et al., 2016) also report that the
levels of implementing instructional practices vary according to different aspects; for
example, STEM faculties reported limited use of certain strategies such as group work and
solving problems collaboratively in daily practice despite their high level of knowledge and
awareness. Instructor’s lack of professional vision on collaborative group work can lead to
their lack of practice (Modell and Modell, 2017). An often-reported reason is that instructors
give priority to content delivery due to limited class time (Hora and Ferrare, 2014; Walter
et al., 2016). Another explanation may be instructors’ lack of confidence in letting students
take full responsibility for organizing their own learning activities outside of instructors’
control (Du and Kirkebæk, 2012).

Student–student interaction received relatively less attention and consideration from the
participants in this study. Previous studies have found that the length of classes and class
size were often the most important barrier for the implementation of student-centered
instructional practices (Froyd et al., 2013). In the context of this study, this may be one of
the factors limiting the possibility of using student interaction in the classroom. In the
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undergraduate programs, the length of classes is 1 h and 15 minutes, which is counted as a
two-study-hour class. This limits instructors’ confidence in their ability to deliver heavy
curriculum content while also providing opportunities to engage students with interactive
activities. Another possible reason is the bias of the instructors’ knowledge regarding SCL
strategies; some instructors believe it is sufficient to deliver SCL by simply asking students
to do something that is different from lecturing (Paris and Combs, 2006; Shu-Hui and Smith,
2008). Linking the results in the aspect of the instructors’ definition of SCL to their perceived
roles of teaching, as the participants described in interviews, the instructors also lack the
belief that interactive student activities can lead to actual learning. Participants consider it
important that instructors maintain control of classroom activities. For example, Borrego
et al. (2013) found a strong correlation between instructors’ beliefs regarding problem
solving and the time students spent on collaborative activities, such as discussing problems.

6.3 Unaligned assessment
Although the participants demonstrated an awareness of SCL in general and willingness to
implement certain SCL strategies, they reported limited critical reflection on assessment
systems in the given context. Their limited understanding and practice of formative
assessment is an impediment to the effectiveness of practicing SCL by aligning instruction
and assessment. Instructional innovation demands changes not only in classroom practices
but also, more importantly, in assessment methods. Williams et al. (2015) noted that
formative assessment is a factor that is often ignored or forgotten, even by many of the
researchers who have developed instruments to describe instructional practices. This study
similarly found that the summative-oriented prevailing assessment methods at the
university level remain unchallenged by the instructors. This may be due to their lack of
knowledge and experience of formative assessment, or due at least in part to the
convenience of using what they are asked to as well as what they are accustomed. Changing
teaching methods without a constructive alignment with assessment methods will limit the
effectiveness of any instructional innovation (Biggs and Tang, 2011).

6.4 Factors that make a difference
Previous studies (Dancy and Henderson, 2007, 2010; Froyd et al., 2013; Henderson
and Dancy, 2009; Henderson et al., 2012) have reported that a faculty member’s use of
student-centered strategies is often related to demographic factors such as gender, academic
rank and years of teaching. The results of this study only identified a correlation between
instructional practices and gender. In contrast to the findings of previous studies, namely,
that female instructors tend to use student-centered methods more often than male
instructors and that younger instructors tend to show more interest in adopting new
pedagogical initiatives, quantitative data of this study found that male participants reported
higher levels of employing student-centered approaches than female participants, but found
no patterns regarding academic rank and years of teaching. A major reason may be the
small number of participants in this study. A possible reason for the gender difference may
be the imbalanced gender ratio among the overall participants in this study (the proportion
of female participants was 23.4 percent). Nevertheless, qualitative data did not identify any
patterns due to gender and academic rank, but rather, identified a connection between the
instructor’s prior experience with SCL and their understanding, perception and practices, as
previously discussed.

6.5 Challenges
Two categories of instructor concerns and barriers to their sustainable use of instructional
innovation were identified. Students’ lack of maturity, motivation and responsibility was
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considered the major challenge by most of the interviewed participants, except for those
who had experienced SCL as a student. Regarding students as the source of the problem and
blaming students for their own poor performance can be seen as another symptom to be
associated with a lecturer-centered approach.

Another major challenge is institutional constraints such as the insufficiency of
classroom time. Instructors tend to have different opinions regarding the amount of time it
takes to include interactive student–student activities. Large class size is often a barrier for
instructors hoping to use interactive student–student activities. Female faculty members
and younger faculty members are found to have a higher rate of innovative instruction use
and continuation.

6.6 Recommendations
As previous studies (Froyd et al., 2013) have suggested, when an instructional strategy is
adopted at a low level, it means that it is either not mature or will never achieve full
adoption. Institutionalized faculty development and support are essential for the further
implementation of innovative instructional strategies and the persistence and continuation
of the implementation, as Dancy and Henderson (2007) pointed out, while institutional
barriers can limit instructional innovations when structures have been set up to function
well with traditional instruction. The following list of recommendations is provided as
inspiration for institutional support and faculty development activities:

• First, faculty members need to develop a deep understanding of SCL through
experiences as learners so that they can become true believers and implementers.

• Second, autonomy is needed for faculty to adopt appropriate assessment methods
that are aligned with their pedagogical objectives and delivery methods. Input on
how faculty can adapt instructional innovation to tailor it to the local context is very
important for its long-term effectiveness (Hora and Ferrare, 2014).

• Third, an inclusive approach to faculty evaluation by encouraging faculty from
STEM backgrounds to be engaged in research on their instructional practice will not
only sustain the practice of innovative pedagogy but will also enrich the research
profiles of STEM faculty and their institutes.

7. Conclusion
This study examined university STEM instructors’ understanding and perceptions of SCL
as well as their self-reported current practices. Results of the study provide insights on how
institutional strategies of instructional change are continually practiced. The study
identified a lack of alignment between instructors’ perceptions and their actual practices of
SCL. Despite agreement on perceiving SCL as an effective teaching strategy, the instructors’
actual practices prioritize content delivery, the teachers’ role in classroom control, and
defining student learning activities as well as summative assessment. Student–student
interactions and formative assessment are limited. The participants tended to blame the
limited use of SCL on the lack of motivation and readiness among students and on
institutional constraints. Another perspective to explain this gap may be the diverse yet
inclusive definitions of SCL espoused by faculty, which tend to legitimate their practices,
reflecting a rather low level of implementation compared to the literature. This study also
suggests that faculty’s understanding and perceptions of implementing student-centered
approaches were closely linked to their prior experiences – experiencing SCL as a learner
may better shape the understanding and guide the practice of SCL as an instructor.
Thereafter, recommendations are provided for faculty development activities at an
institutional level for sustainable instructional innovation.
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The study has a few limitations. First, regarding methodological justification, the data
methods chosen in this study were mainly focused on the faculty’s self-reporting.
Although such methods are frequently employed for studying faculty beliefs, perceptions
and instructional practices (Borrego et al., 2013), data sources from other sources, such as
observation, may offer information from new perspectives for instructional development
(Henry et al., 2007). Second, the limited number of participants restricts this study’s
generalizability because the survey was administered on a volunteer-based manner and
the limited number of interview participants makes it difficult to establish clear patterns.
Third, researching faculty members raises concerns in the given context, wherein
extensive faculty assessments are regularly conducted. Although special considerations
regarding ethical concerns were taken in this study – for example, participants were
provided with a clear explanation of the goals and consequences of the study and
were shown that it had no relation to the university’s annual faculty performance
assessment – the potential sensitivity may have caused a certain amount of reservation
among participants regarding sharing further information; this may have limited the
results of the study.

In conclusion, the results reported in this paper provide a first impression of the present
instructional practices in the STEM field in the context of Qatar. Findings of the study,
although limited to the given context, may have implications for other countries in the Gulf
Region and Arabic speaking contexts, and potentially an even broader contexts, since
instructional change toward SCL in STEM classrooms remains a general challenge
worldwide (Hora and Ferrare, 2014; Froyd et al., 2013). The results imply that more attention
should be given to faculty development programs to enhance instructor awareness,
knowledge and skills related student–student interaction and formative assessment. This
study contributes to further instructional change implementation by introducing a roadmap
toward change on broader levels, such as strategies of institutional change for instructional
innovation, as well as toward the establishment of a research-based and evidence-based
approach to faculty development and institutional change.
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Appendix

Interview guidelines

(1) How do you understand/define SCL? What are important characteristics of SCL in your
opinion?

(2) What are your past experiences of using SCL?

(3) How do you see the role of instructor in an SCL environment, and in which ways is this role
descriptive of your current practice?

(4) What are your preferred assessment methods within your current teaching practices and
why?

(5) What should be the ideal assessment methods in an SCL environment?

(6) What are the challenges of practicing SCL in your current environment?

(7) In your opinion, what institutional supports are needed to implement SCL in Qatar?
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