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Effect of co-teaching on academic engagement and test anxiety

ORIGINAL ARTICLE

The effect of co-teaching on academic engagement and test
anxiety of nursing students of Lorestan University of Medical
Sciences

Background: There is valid evidence that supports the impact of
active teaching methods on student-related outcomes. One of these
active teaching-learning approaches is co-teaching. This study
aimed to determine the effect of co-teaching on nursing students'
academic engagement and exam anxiety.

Method: This study was conducted with a two-group semi-
experimental design. In total, 35 undergraduate nursing students in
the second semester of 2021-2022 at Lorestan University of Medical
Sciences, who had chosen the Fundamental of Nursing course, was
selected by whole enumeration based on the inclusion criteria.
Teaching was provided conventionally for the control group (n =18)
while co-teaching was done for the intervention group (n = 17). The
participants completed the academic engagement scale and the exam
anxiety scale at two parts: the end of the 10th session and the end of
the 20th week. Data were analyzed using t-test, paired t-test, and chi-
square in Stata 17 software.

Results: The results showed that the collaborative teaching
approach, compared to conventional teaching, had no significant
difference in the students' average score of academic involvement
and test anxiety.

Conclusion: The co-teaching method did not show any difference
in the variables of academic involvement and test anxiety compared
to conventional teaching. More studies are suggested to plan co-
teaching methods.

Keywords: Co-teaching, Engagement, Test anxiety, Nursing,
Students
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INTRODUCTION

Evidence supports the impact of active teaching methods
on student outcomes (1). One of these active teaching-
learning approaches is co-teaching (2). Traditionally, co-
teaching has been a tool for changing pedagogical practices
(3). William Anderson first presented the idea of co-
teaching. It has been used in all education levels, including
higher education (4, 5).

In higher education, teachers can be research collaborators,
but teaching collaborators and co-teachers are rare (6).
Today, co-teaching is considered a model of planning and
instruction to reach all learners, not merely students with
specific needs (4). Team teaching, also known as
collaborative teaching and co-teaching (3, 7), involves the
participation of all team members in planning, designing,
teaching, and assessing student and course assignments (8).
Co-teaching is collaborative professional communication (9).
An effective co-teaching model requires all dimensions of the
learning process (10). Critical elements of co-teaching
include co-planning, co-teaching, and co-assessment (11). In
this approach, instructors share responsibilities, thus
support their health and ability to cope with high workloads
(12).

Co-teaching supports the potential of creating a solid
learning community for students and teachers. One of the
main advantages of collaborative teaching is the reflection of
the nature of the professional community in which students
begin to participate during their undergraduate course.
Team teaching best serves motivated teachers who embrace
a diversity of thought and innovative approaches (6, 8) and
provide them with professional growth, classroom
management support, and collaborative opportunities (13).
Co-teacher instruction can be organized around four co-
teaching models: supportive, parallel, complementary, and
team co-teaching. In team teaching, two or more people do
what one teacher has traditionally done alone and assume
responsibility for all learners. Both teachers are equally active
in sharing the lead instructional roles with whole group
instruction of students with and without disabilities (14).

An effective team teaching consisting of two teachers working
together can make active participation of all students.
Evidence shows that students in collaborative classrooms
experience more cognitive engagement and progress than in
classrooms with only one teacher (15, 16). Students'
participation and engagement in class are one of the main
concerns of teachers, which can be increased through
collaborative teaching (17).

Academic engagement is the learner's constructive,
enthusiastic, and knowledge-based participation in learning
activities that lead to positive academic outcomes (18). The
study by Carter et al. (2012) defined the domains of
engagement as follows: behavioural engagement refers to
participation in academic and extracurricular activities.
Cognitive engagement is defined as the amount of student
investment in learning. Emotional engagement includes
interest, a feeling of belonging, and a positive attitude about
learning and communication with other peers and teachers.
Active engagement is the constructive participation of the

student in the educational process that one receives (17).

A collaborative teaching style, by providing more
opportunities for teachers to respond and increasing student
feedback, creates academic conflict and reduces test anxiety
(19). Another factor that affects teaching style is test anxiety.
Test anxiety is students' emotional reaction to an assessment
(20). The main factors causing test anxiety are extreme
course load, fear of failure during a test, and studying the
entire night before exams (21). In the study, test anxiety was
reported to be high (21). An average level of anxiety is helpful
as a motivational factor that can increase one's efficiency
more effort. However, extreme anxiety causes disturbance of
mental processes (22). Collaborative teaching, by providing
more opportunities for teachers to respond and also
increasing feedback to students, creates academic
engagement and reduces test anxiety (19).

Regarding co-teaching in nursing during the last 40 years, it
has been investigated in some studies. However, the
literature needs to be more comprehensive regarding the
details of using this approach in nursing (8). In several
studies, the advantages and disadvantages perceived by
students have been investigated (6). Previous studies have
reported that the most common barrier to implementing co-
teaching is a need for more time for co-planning. Other
barriers include difficulty finding suitable partners,
differences in teachers' personalities, and unclear roles in
teaching situations. Also, the faculty management's lack of
support hinders the collaboration implementation (12).

The benefits and challenges of collaborative teaching are well
documented, but there needs to be more substantive
evidence to demonstrate the effectiveness of collaborative
teaching among undergraduate students. Especially in
practice-based  professions such as nursing, active
collaboration in collaborative teams is more the rule than the
exception.  Undergraduate  students should have
opportunities to learn how to collaborate and observe the
modelling of collaborative teaching practice. Although
articles and books have been written to describe team
teaching in other fields, there are few texts about team
teaching in nursing and the details of its application in the
nursing profession or its professional development (8).
Nurses must work as a team and be educators with patients
and their colleagues. To prepare them for this dynamic role
in their career programs, they need genuine learning
opportunities to see collaborative practice and co-teaching
and have first-hand experience with it (6).

On the other hand, collaboration at the classroom level,
especially co-teaching, currently needs a solid empirical basis
for effectiveness. Studies are often limited to small case
studies, survey reports on perceptions, or observations of
teachers' experiences with this model (23). Therefore, this
research was conducted to determine the effect of co-
teaching on nursing students' academic engagement and test
anxiety.

METHODS

The current study is a semi-experimental with two groups and
was conducted in the second semester of 2022-2023 at Lorestan
University of Medical Sciences (two schools of Nursing).
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Participants

Nursing students of the Khorramabad Nursing School
(number = 17) were selected as the intervention group, and
the students of Aligudarz School of Nursing (number =18)
were selected as the control group, non-randomly. Students
were selected by the whole enumeration and entered based
on the study criteria. The inclusion criteria included studying
in the first year of a nursing bachelor's degree, willingness to
participate in the study, lack of previous familiarity with co-
teaching, and enrollment in the fundamental nursing skills
course. If the students did not want to continue the
collaboration, they were excluded from the study.

The Fundamental of Nursing course

The theory course of Fundamental of Nursing is one of the
specialized courses of the undergraduate nursing education
program for two and a half units, 43 hours, and consisting of
20 two-hour sessions (3 hours related to formative and
summative evaluation), which is taught by one of the faculty
members of both faculties .This course aims to acquaint
nursing students with the basic concepts of providing care to
clients in the nursing process framework and acquire the
necessary skills to implement clinical procedures based on
compliance with laws, regulations, ethics, and professional
communication. It should be noted that the course design
and planning of the educational process were done with the
participation of the teachers of both faculties according to the
ADDIE model (Figure 1). ADDIE stands for Analyze, Design,
Develop, Implement, and Evaluate, and that is a leading
learning development model used for instructional design,
which is the complete process of designing, developing, and
serving learning content.

Intervention

Regarding the teaching approach, during the first ten weeks, in
the intervention group, a lecturer taught in a traditional
method (lecture with questions and answers with assignments

in the learning management system). The teacher conducted
the second ten weeks in the co-teaching method. In the control
group, the sessions were continued by the same teacher as
traditional.

Intervention group

In the co-teaching method, an undergraduate student was
present as an assistant in all sessions. He was an active
student interested in the relevant course and one of the
students in the sixth semester who volunteered to participate
in the study. In addition to participating in the classroom,
this assistant actively participated in all stages of instructional
design, from learner analysis to evaluation.

Also, according to the key elements of collaborative teaching,
including co-planning, collaborative teaching, and co-evaluation,
the teaching assistant participated in the desired stages.

One of the most critical issues in this teaching method is
coordination and collaborative planning between teachers
before each session and the entire course.

Before each educational session

For coordination before each educational session, in an
informal and friendly meeting, the criteria of the educational
aid model used for the classroom were provided to the
teachers. Before the beginning of each face-to-face session, it
was specially planned for the assistant's sitting place because
it is crucial where the assistant sits and how to be introduced.
Also, what body language do both instructors use with each
other? How to interrupt each other's conversations? All these
issues were discussed before the beginning of each session.
In each educational session

The person who acted as an assistant observed the students
during the semester and answered their possible questions.
At the end of each session

At the end of each session, a half-hour meeting was held to
post-instruction  reflections on all teaching events,
performance, and class achievements, and plans were made
to solve possible future problems and increase the efficiency

/

Implementation
1. Presentation of course plan
2. Conducting the class in te desired manner

AN

Development
1. Determining the form of presentation of educational
content: ppt file, multimedia

2. Determining the general procedure of the teaching-
learning process, the type of assignments and the
\evaluation method

Evaluation of academic involvement and test anxiety <

N\
Analyze

1. Overview of available time, facilities, teaching place,
teaching method, number of learners, etc.

2. Review the approved curriculum and the desired unit

3. Determining the teaching setting: asynchronous setting
using Navid learning management system and face-to-face
setting: classroom

Designing

1. Compilation of learning objectives as a guide for teachers
and students

2. Blueprint design

3. Determine the sequence and structure of teaching

4. Determining the teaching strategy and method

/

Figure 1. The course design and planning of the educational process base on the ADDIE model
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of the teaching method. Both instructors discussed the
students' problems in the field of learning and other
problems and tried to find solutions and solve them. Also,
the teachers tried to take a united decision in front of the
learners when facing predictable problems.

Control group

In the control group, all sessions (from the first to the end of
the 20th) were taught by an instructor in a lecture with
question-and-answer techniques.

Instruments

The variables were measured at two-time points, the end of the
10th session and the end of the 20th week, by completing the
academic engagement scale and the test anxiety scale by the
participants remotely and by sending a link through WhatsApp
social messenger. At the end of the intervention, the student's
academic success (scores obtained in the middle of the
semester and at the end) was compared in the two groups.
Academic Engagement Scale

To assess students' academic engagement Reeve and Tseng's
(2011) scale was used to assess students' academic
engagement. This scale has 22 items and four subscales,
including behavioural engagement (5 items), Agentic
engagement (5 items), cognitive engagement (8 items), and
emotional engagement (4 items). It is based on a five-point
scale from always (5) to never (1). The range of scores for each
item is between 22 and 110. Reeve and Tseng (2011) reported

the reliability and validity of this tool as high and acceptable
[29]. In Iran, the reliability of the total scale instrument has
been reached using Cronbach's alpha of 0.87. Cronbach's
alpha of the subscales has been reported from 0.71 to 0.81. In
this study, Cronbach's alpha of the tool was confirmed from
0.70 t0 0.78.

Sarason Test Anxiety Questionnaire

Sarason designed this tool in 1977. It has one dimension and
25 items that must be answered with "yes and no" and
completed within 10 to 15 minutes. Due to the appropriate
psychometric characteristics, using it in measuring test anxiety
is prevalent. This tool makes it possible to obtain the person's
psychological states and physiological experiences during the
exam, before and after it, based on a self-report method.
Abolghasmi (2012) used Cronbach's alpha method to measure
the reliability coefficient of the questionnaire at 0.89, the
correlation coefficient of the anxiety test with the final
inhibitory sub-scale (P<<0.001, r=0.50), and the facilitator
(r=67,P<0.001) 0.001) has reported to be significant.

Data analysis

Data were analyzed using t-test, paired t-test, and chi-square
in Stata 17 software.

RESULTS

There was no significant difference between the two groups
regarding sociodemographic variables, and the two groups
were similar (Table 1).

Table 1. Sociodemographic of the participants

. Experimental Control
Variables n (%) N (%) P value Ve
Male 9(52.94) 9(50)
Gender 0.862 0.03
Female 8(47.06) 9(50)
Good 5(29.41) 4(22.22)
Economic status 0.627 0.236
Average 12(70.59) 14(77.78)
With family 3(17.65) 6(33.33)
Living status . 0.289 1.13
Dormitory 14(82.35) 12(66.67)
Diploma 7(41.18) 2(11.11)
Father's level of education High school 5(29.41) 3(16.67) 0.033 6.81
Higher than diploma 5(29.41) 13(72.22)
Employee 7(41.18) 16(88.89)
Father's job freelance job 10(58.82) 1(5.56) 0.003 11.86
Unemployed 0(0.0) 1(5.56)
Diploma 6(35.29) 9(50)
Mother's education level High school 8(47.06) 2(11.11) 0.056 5.78
Higher than diploma 3(17.65) 7(38.89)
Employee 3(17.65) 6(33.33)
Mother's job 0.289 1.13
! Unemployed 14(82.35) AR
Mean (SD) Mean (SD) P value t
Age 20.04 (2.43) 20.27 (2.63) 0.77 -0.28
Grade point average(GPA) 18.50 (0.99) 18.46(1.04) 0.89 0.13
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The mean (standard deviation) total score and the intensity
of students' test anxiety are shown in Table 2. The mean
score of total test anxiety and the intensity of test anxiety of
the two groups, before and after the intervention, had no
significant difference (Table 2).

The results of the mean score of academic engagement
before and after the intervention in the two groups showed
that no statistically significant difference between the two
groups was evident (P=0.659). Also, comparing academic
engagement subscales, including agent engagement,
behavioral engagement, emotional engagement, and
cognitive engagement of the two groups before and after,
showed no significant difference (P>0.05) (Table 3).

DISCUSSION

This study aimed to determine the effect of co-teaching on
the academic engagement and test anxiety of first-semester
nursing students. The findings showed that the student's
academic engagement could have improved after the co-

teaching implementation. However, the current study's
findings do not support the previous research (13, 20, 21).
Hassani et al. (2020) showed that co-teaching as one teacher
and one assistant positively increased students' learning in
the understanding of foreign language lessons (21). This
differs from the findings presented here. Also, this outcome
is contrary to that of Lochner et al. (2019), who found that
the learners trained by the co-teaching method had higher
cognitive engagement than those trained by the traditional
single instructor (13).

A possible explanation might be that most of the studies on
co-teaching and its impact on academic engagement have
focused on the student community. Fewer studies have been
done in the field of higher education. In some higher
education studies, the findings align with this study.
According to the findings of the qualitative study by Hart et
al.,, students sometimes needed clarification on the structure
of co-teaching courses. Some students preferred traditional
approaches in class. They believed co-teaching requires more

Table 2. The comparison of the intensity and mean score of test anxiety of two groups before and after intervention
. Experimental Control
Variables Mean(SD) Mean(SD) t P value
Before 11.82(6,14) 11(7.1) -0.385 0.702
Agentic
After 12.86(5.43) 13.55(4.33) 0.438 0.663
Before 11.77(7.65) 10.22(8.65) -0.601 0.551
Behavioral
After 12.41(6) 12(6.85) -0.173 0.863
) Before 9.14(5.62) 7.78(6.41) -0.713 0.479
Emotional
After 9.45(1.18) 10.22(1.26) 0.444 0.659
i Before 19.23(7.1) 18.94(12.81) -0.085 0.932
Cognitive
After 19.04(1.86) 23.17(1.97) 1.512 0.138
Before 51.95(5.18) 53.77(4.71) -0.462 0.648
Total engagement
After 47.94(7.74) 59(5) -1.427 0.172
Table 3. Comparisons of the total and subscales scores of engagement between two groups
3 09 72
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effort to follow two instructors instead of one (22).
Personality conflicts, differences in epistemology, the power
imbalance of instructors, and their negative behavior toward
students lead to co-teaching failure. Also, the different
teaching styles of instructors must be clarified for students
(24, 25).

Especially in the present study, the first-semester students
were the research population. In Iran, students study in high
school before entering university and they enter university
after passing the national entrance exam. The students of the
first semester are in the transition stage. The study by Chong
and Soo (2021) showed that the participation and
engagement of first-year university students regarding
reading textbooks before attending class, asking questions in
class, and borrowing books from the university library could
be more robust (23). Students’ development in the future
aims to increase their transition from school to university by
encouraging active participation in class and creating the
opportunity for their integration with the university, and
improving their academic engagement at this point (25).
Therefore, by Paying attention to the fact that the first-year
students need more opportunities to engage with their
peers, teachers, and the university environment,
implementing new teaching approaches, such as co-teaching,
is better used for senior students.

On the other hand, due to the complexity of academic
engagement and its multi-dimensional nature, it is
impossible to achieve this goal by simply relying on changing
the teaching approaches. The concept is a multi-dimensional
phenomenon that may be caused by various individual
factors such as demographic characteristics (such as age and
gender), activities such as research activities, social relations
of the individual, previous educational experiences,
expectations, sense of belonging and sense of being a
student, and context in which learning takes place (23-25).
However, academic engagement is more driven by
motivations and individual characteristics and is less
influenced by academic characteristics or the learning
context (20).

Another finding observed in this study was that the test
anxiety in co-teaching class students was not different from
traditional teaching class students. Various factors can affect
test anxiety. Tsegay et al. 2019 showed in a study that gender
is significantly related to test anxiety. Also, they found that
the risk of test anxiety in first-year students is ten times that
of fifth-year students (19).

Another finding in this study was that test anxiety in co-
teaching classes was not different from traditional teaching
classes. A study that was similar to the present study was
not found. Various factors can affect test anxiety. Tsegay et
al. 2019 showed in a study that gender and academic year
are significantly related to test anxiety. Also, they found out
that the risk of test anxiety in first-year students is 10 times
that of fifth-year students (22). Guidance during the
teaching process gives students more time and opportunity
to consult with the teacher. Therefore, students do not
have too much anxiety or fear in asking questions. This
teaching approach improves students' understanding of
concepts (26). A study was conducted to determine

students' understanding of math lessons and anxiety using
collaborative teaching in two control and intervention
groups. The results indicated a significant increase in
mathematical understanding in the pre-test and post-test.
Math test anxiety was medium in the intervention group
and high in the control group. This shows that the
cooperative teaching model only partially affects the
understanding of mathematics. However, it affects the
anxiety of the math test (24), which is not consistent with
the results of the present study.

On the other hand, the results of another study showed no
significant correlation between students' exam anxiety and
teaching style. The researchers stated that the non-significant
relationship might be due to a set of confounding variables,
including self-confidence, source of control or personality
characteristics of the students, which were not examined in
their research, which is in line with the current research (24).
Evidence indicates an inverse relationship between exam
anxiety and students' personality traits such as extroversion,
conscientiousness, and emotional stability. Therefore, it is
very important to use effective and appropriate teaching-
learning methods according to students' personality
characteristics (25). The results of Bukar's research showed
that the use of team teaching techniques significantly reduces
students' anxiety compared to the control group that used
the single-teacher teaching strategy (26), which is not
consistent with the results of the present study. However,
evidence related to collaborative teaching in medical
education is generally limited (27), and more studies are
needed.

The study's sample size was small, so conducting further
studies with a larger sample size is recommended. It is also
suggested that this method be used for senior students and
other outcomes be measured.

There was no significant correlation between test anxiety and
academic engagement with teaching methods. However, co-
teaching teaching had a lower mean score in test anxiety and
higher academic engagement than conventional teaching.
These findings have the potential to change the way of
teaching. Therefore, more studies are suggested for co-
teaching planning.
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