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This study investigated critical thinking indicators of students‘ postings on the
asynchronous online discussion forums on the learning management system
(LMS) at Arab Open University (AOU), Jordan. The models used to diagnose
nineteen students‘ postings were Garrisons‘ (2001) thinking skills and Newman
(1995). Results revealed that participants‘ postings reflected the critical thinking
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indicators that students need in higher institutions. In addition, instructors should
be trained on how to formulate online tasks that stimulate high level of thinking.
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Introduction
In the last few decades, developments in information technology have introduced a new mode of learning that is
called e-learning in general (Blanchette, 2012; Dinc, 2017; Serhan, 2019). Many educational settings have been
affected by these innovations (Hull & Saxon, 2009). Therefore, most universities, colleges, and schools now
seek to employ e-learning technologies in technology-based environments as a new mode of instruction in their
educational system (Delahunty, 2012; Mohamad et al., 2016; Sahin, 2007; Syaimar & Sutiarso, 2018). In
comparison with conventional teaching contexts, many researchers claim that online learning improves
students‘ quality of learning as it gives them flexibility both in content and methodology (Lai, 2016; Perdana,
Jumadi, & Rosana, 2019; Sahin & Shelley, 2008; Soliman, 2014; Zanjani, 2015). E-learning also gives students
the opportunity to work and discuss the class material with their peers. It encourages learners to interact with
each other which lead into sustaining their learning. In addition, e-learning allows the use of various learning
resources such as documents, presentations, and activities that can meet learners‘ different learning styles. To
investigate the abovementioned features, most universities and higher education institutions are racing to
advance their education systems to either online or blended (Demirer & Sahin, 2013; Mancilla, Polat, & Akcay,
2015; Palmer & Holt, 2012).
Arab Open University (AOU) is a pioneer in establishing e-learning educational system in the Middle East. It
facilitates learning through a university-wide electronic learning management system (LMS). Tutorial sessions
are designed to provide a forum for interaction between tutors and students. The LMS is a moodle-based
program which provides access to all electronic resources. It has many tools, like forums, which encourage
students to interact and learn from each other (Farmer, 2004). Students in the higher education diploma program
faced challenges in the course of English language teaching methodology. They need more time to focus on the
educational concepts related to curriculum, to differentiate between current and traditional approaches to
English language teaching, and to know how to teach English language skills in online settings
communicatively. Developing these skills takes significant time, and the literature reveals that a discussion
forum could be the best way to engage students in these topics critically as they could communicate with the
tutor and their colleagues freely and comfortably at any time and in any place. Therefore, the study analyzed the
participants‘ postings on Asynchronous Discussion Forums (ADF) to identify if their responses revealed critical
thinking skills according to the criteria of the selected models in the study.
In the review of the literature, Garrisons‘ successive thinking skills stages (1991) and the model of Newman et
al. (1995) were found to be effective in describing discussion forums and revealing the deep learning of the
participants, the kind of critical thinking they have, and the stages of critical thinking they have reached.
Garrisons‘ model provides a general idea of critical thinking levels, and the model of Newman gives details
about each stage of Garrison‘ model (Beckmann & Weber, 2016). Theoretically, online forums have significant
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value in developing different stages of critical thinking in the process of teaching and learning in higher
education. However, tutors should follow certain procedures and strategies such as giving clear instructions and
learning how to ask open-ended questions. Instructors should also make sure that students have a clear idea
about what to do, especially if instructors provide continuous feedback to students‘ activities on the forums
(Hunter, 2018). It is also good to provide threaded discussions for each topic to help students find the
information that they are searching for and return to the thread when needed. Mokoena (2013) stated that ADF
helps students create their own posts and keep summaries of what they have read and written; this might
enhance their memory and enable them to think of the post critically. This tool also may allow tutors to post
different types of questions that motivate students to participate based on their own circumstances and
schedules.
Arab Open University has provided online services such as the learning management system (LMS), which
provides tutors and students with discussion forums where they can participate by writing and interacting with
tutors and their peers. This capability is especially important to the students at Arab Open University who do not
have time for doing homework, as most of them have various responsibilities, and face to face lectures are
limited to one session in a week. Therefore, this technique is very suitable for them as a means of developing
their educational background and deepening their critical thinking. On the other hand, critical thinking
specifically has become an important skill for students‘ success in the world. Analysis and reasoning are keys to
develop critical thinking. Cheong and Cheong (2008) stated that, according to the literature review, critical
thinking could be taught through asynchronous or synchronous discussion forums, as they give students chances
to read, discuss, and observe contributions of others. This, in turn, plays a major role in developing students‘
critical thinking. Zulkifli et al. (2016) shed light on the importance of discussion forums. Lang (2010) showed
the extent to which asynchronous discussion forums could identify whether students think critically or not by
analyzing their responses and postings. Rovai (2007), in his turn, revealed that taking part in discussion forums
is a collaborative activity which could play a role in developing critical thinking.

Review of Relevant Literature
Discussion Forums
The use of asynchronous discussion forums (ADF) in higher education has grown dramatically in the past few
decades, as it is an effective means of extending knowledge construction from the classroom and providing
students with the time and space to work with, explore, and discuss topics posted by instructors (Gerosa,
Filippo, Pimentel, Fuks, & Lucena, 2010; Loncar, Barrett, & Liu., 2014). Gerosa et al. (2010) define ADFs as
textual communication tools, largely used to delvep deeper into a course subject. This technique, according to
Loncar et al. (2014), could be framed by using the theory of social constructivism. That is, this promising tool
aims to connect students with each other and with their instructors and to extend classroom activities using
ADF, thereby encouraging cooperative and collaborative learning. In addition, higher educational institutions
have started adopting blended models of learning that combine classrooms and ADF (Loncar et al., 2014). This
trend has become one of the key approaches to developing higher education (Hunter, 2018). Arab Open
University started this trend from the early days of its establishment by implementing LMS that provides online
learning services to students; one of the features of this service was the discussion forum. According to
Richardson and Ice (2010), the discussion forum is an extension of traditional learning that promotes dialogue,
knowledge construction, and critical thinking. This last point leads to an argument about how discussion forums
could improve students‘ critical thinking. Murphy (2004) claimed that ADF encourages students to engage in
cognitive processes, especially critical thinking.
Different models such as the Community of Inquiry Model by Garrison et al. (2001) were emerged to
investigate the nature and the quality of the learning scripts produced by students while participating in ADF.
This model is derived from Deweys‘ concepts of practical inquiry. Richardson and Ice (2010) and Junus et al
(2019) highlighted the importance of this model as a tool to assess thinking and reflection. Garrison et al. (2001)
stated that this model is good at identifying the critical thinking skills that scripts may reflect. The four phases of
this cognitive model encompasses several important skills that determine the development of students‘ critical
thinking was developing dramatically. The skills are analysis (the first phase); knowledge transfer, questioning
assumptions, and brainstorming (the second phase); analysis, synthesis, inductive and deductive reasoning (the
third phase); and evaluation, informed judgment, and hypothetical reasoning (the fourth phase).
Another model for analyzing ADF content is presented by Newman (1996), who conducted a study using
Garrisons‘ first version of his model in 1991. That is, Newman et al. (1995) proposed indicators that reflected
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deep and surface learning approaches; for example, in the exploration phase, positive indicators would be
linking facts, ideas, or concepts, whereas the negative indicators would be repeating information without
making inferences. They found that there were significant differences in critical thinking between computer
conferences and face to face seminars, with computer conferences being preferable because students brought in
outside material and linked ideas to solutions. In this vein, Beckmann and Weber (2016) conducted a study to
analyze discussion forums to identify students‘ critical thinking using the model of Newman et al. (1996), which
has ten categories, including 40 indicators. Results revealed that students‘ postings reflected a strong use of
outside knowledge, intensive justification, and critical assessment. However, there were weak points in their
critical thinking, like manifold repetition. It is also worth mentioning that Schellens et al. (2007) conducted a
study analyzing scripts of structure university students‘ discourse in asynchronous discussion groups using
Garrisons‘ model of content analysis. Results revealed that the evidence of critical thinking appeared during the
stages of problem identification and problem integration. They shed light on the importance of scaffolding
strategies for online discussion and guidance on how to pose good questions in order to foster critical thinking in
this environment. Similarly, Zulkifli et al. (2016) conducted a study to explore whether students‘ critical
thinking could be enhanced using text-based, asynchronous online discussion. Using content analysis to identify
students‘ critical thinking, the authors investigated several models of analyzing online discussion, and they
showed that most of the analysis models had the same theoretical framework for assessing critical thinking
skills. They also presented Garrisons‘ model as one of the most prominent in identifying students‘ critical
thinking.
Similarly, Sun and Bin (2018) investigated students‘ cognitive skills when interacting with each other on the
discussion forums. The authors found that those students who used the discussion forums showed higher levels
of comprehension and analysis skills than those used the traditional way of learning. Tan (2017) examined how
university students used discussion forums to develop their cognitive skills like paraphrasing and analysis. The
author analyzed the students‘ postings on the discussion forum and found that students showed cognitive skills
like paraphrasing, analysis, and evaluation, and these skills reflect some of the dimensions of critical thinking.
Moreover, McLoughlin and Mynard (2009) investigated if ADF postings reflected students‘ critical thinking;
data were collected over a 20-week semester and then analyzed according to Garrison et al.‘s 2001 model of
content analysis. Transcripts were sorted into one of the models‘ categories of triggering, exploration,
integration, or resolution. The researchers found evidence of higher-order thinking processes. The results
revealed that most of the transcripts were either categorized as exploration or integration. They also highlighted
the importance of presenting the correct conditions to encourage the appearance of critical thinking. Based on
these results, the authors recommended that instructors should focus on their questions and the type of
information presented in the posting, as these factors play a significant role in encouraging students‘ critical
thinking. In their study, Richardson and Ice (2010) revealed students‘ critical thinking levels while using
different instructional strategies. For fifteen weeks, the postings of nineteen to twenty-nine students per section
were analyzed. Results revealed that 81% of students were at the integration and resolution levels.
In another study, Tan and Ng (2014) conducted a study to investigate the critical thinking abilities of
postgraduate students in threaded discussions. Four threaded discussion transcripts were collected and used as
the source of data, and the researchers assessed the transcripts based on Newman et al. (1995) model. Results
showed that the participants‘ postings mainly reflected their critical thinking ability in terms of their ability to
include relevant information, clear statements, and novel ideas; justify their or others‘ contributions; and bring
outside knowledge. However, the participants showed that they lacked the ability to assess critically their own
or others‘ contributions. Beckmann and Weber (2016) found that students reflected outside knowledge and
intensive justification, whereas Tan and Ng (2014) showed that students were good at relevance, importance,
and bringing outside knowledge. These trends reveal the importance of the roles of instructors who employed
asynchronous discussion forums. The instructors‘ use of scaffolding strategies and effective feedback to
students were critical factors in revealing differences between the groups of students. Additionally, the
characteristics of students such as attitudes, motivation, and intelligence played a major role in the different
results. The content of the courses and their nature could also be another factor that motivates students to post in
the asynchronous forums. For example, if the course is difficult, students‘ participation in asynchronous ADF
will be limited.
In contrast with researchers who confirm the advantages of ADF in educational settings, some research articles
showed that using ADF is a challenge, and teachers exerted a lot of efforts to engage students in ADF especially
if the task is not part of the formal assessment, and students usually participate in a minimum level, and resist if
they were regularly asked to participate in ADF (Lim et al., 2011). The review of the previous studies revealed
that employing asynchronous discussion forums enhanced the critical thinking skills in different perspectives,
and there were different factors played a significant role in revealing if students have low level of thinking or
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high level of thinking. This is due to the tutors‘ skills, training, following up with students‘ participation on the
DF, students‘ motivation, and attitudes. The review of literature also shows that convincing students to stay
involved in online discussion forums could be a challenge for tutors, and there are many articles revealed that
students are not necessary to show critical thinking in online discussion like Lim, Cheung and Hew (2011). In
addition, ADF is a tool whose effectiveness depends on the user. If the user be active, reads from different
resources, presents his\her idea on the discussion forums and discusses them with his/her colleagues, this tool
will play a key role in developing his/her critical thinking. Likewise, the opposite is true: a student who is not
active will not benefit from the LMS. In this regard, the body of literature revealed that measuring critical
thinking in online discussions would be helpful for course designers, teachers, and students (Lim, Cheung &
Hew, 2011). Researchers, such as Maurino (2007) and Garrison et al. (2001), recommended more research in
this area, as it will be a dominant means of teaching in the future. Therefore, this study investigated this issue by
analyzing the content that students posted on the DF in the LMS.

Research Questions
Based on the abovementioned statements the following research questions have been raised in the current study:
- What critical thinking skills do students' postings in asynchronous course forums reveal in the light of
the indicators of critical thinking model proposed by the Newman et al. model (1995)?
- What stage of critical thinking do scripts of students in asynchronous course forums show in the light
of Garrison‘s model of successive critical thinking stages?

Method
Study Design
The purpose of this study is to analyze participants' postings in the asynchronous discussion forums at the higher
education program at Arab Open University during the second semester of the academic year 2018/2019, then
investigate the postings of the participants to identify which critical thinking indicator proposed by Newman et
al. (1995) each posting reflected. Therefore, this study was designed using a content analysis approach based on
two models of critical thinking found in the literature review: Garrisons‘ successive thinking skills stages (1991)
and then the model of Newman et al. (1995). The analysis was conducted in an integrated way, not separately.
The integration is logical because Garrisons‘ stages gave an overall perspective about critical thinking, whereas
the model of Newman et al. (1995) gives a deep perception about students‘ critical thinking skills. Therefore,
the model Newman and his colleagues explained that of Garrison. Knowing the level of students‘ critical
thinking in higher education is an international goal, and the literature review revealed that theories of learning,
such as social constructivism, could reinforce critical thinking and researchers presented several frameworks
and models for assessing critical thinking. Indicators were found within these model that reflected the theory of
social constructivism, such as analyzing Newman et al.‘s (1995) indicators of critical thinking for content
analysis and the stages model of Garrison‘s stages (Hunter, 2018).

Participants
The study sample consisted of 19 students as a case study, they were chosen purposefully as they were the only
students registered the course ―methodology of teaching English language‖ as part of a higher education
diploma at AOU during the second semester of the academic year 2018/2019. It is a program the in-service
teachers enrolled in. All the 19 students were female, aged between 27 and 35, and they were EFL teachers
whose experience ranged from 3 to 7 years. Students provided their approval to participate in the study, and they
were informed that their participation in the discussion forum was voluntary. Then, students‘ postings in the
discussion forum were analyzed for seven weeks. Each week, the tutor presented a question or thoughtprovoking issue related to the topic of the units that were discussed in the face-to-face meetings. Four of the
questions were as follows:
1. As an EFL teacher, how do you reflect on your teaching? (2 weeks)
2. What does effective teaching mean? Do you think you are teaching English language effectively? (1
week)
3. What does an eclectic teaching approach mean? How do you employ this idea? (2 weeks)
4. What do you think the most effective way of teaching different English language skills is? (2 weeks)
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Procedures
One intact class of AOU was selected as the participants of the study. Students voluntarily took part in the
asynchronous discussion forums for 7 weeks, each week, there was a topic students were encouraged to
participate in the ADF, for example, in the first week, the instructor posted the first issue ―reflective teaching‖,
and asked participants as an EFL teachers, how do you reflect on your teaching? This issue lasted for two
weeks, then participants were asked to participate in the second issue which was about ―effective teaching‖, they
were asked the following questions: What does effective teaching mean? Do you think you are teaching English
language effectively? and this issue lasted for a week. In the third and fourth weeks, the instructor presented the
issue of electric teaching, and the instructor asked the participants to answer the following question: What does
an eclectic teaching approach mean? How could you adopt this idea? In the sixth and seventh weeks, another
issue was raised, it was teaching English language skills, and teachers were asked: What do you think the most
effective way of teaching different English language skills is? The instructor drew students' attention that there
is no one right answer and all the questions were derived from the topics that were discussed during the face-toface tutorials.
In addition, the instructor drew the participants' attention that their participation was not related to a grade, so
the number of participants in the discussion forum on each topic varied and depended on the participants‘ free
time. They were free to participate in the forum at any time and place; the instructor in every face-to-face
meeting encouraged students to post at least one message every week, and the instructor read some of the
postings, and provided the necessary feedback to motivate participants to participate and engage in the DFs.
Each posting was analyzed separately by the researcher and a co-rater after they were familiarized with the
model of critical thinking of Garrison et al. (2001) and the content analysis scheme based on the work of
Newman et al. (1995), who expanded the five stages of critical thinking into ten critical thinking categories:
relevance, importance, novelty, outside knowledge, ambiguities, linking ideas, justification, critical assessment,
practical utility, and breadth of the discussion. It is worthwhile to mention that Newman et al. (1995) stated that
critical thinking was a link between surface learning and deep thinking, so they developed a content analysis
method to assess expressions of critical thinking in transcripts of discussions in asynchronous course forums.
The model rates comments that participants posted in the forum against a series of indicators of critical thinking
in a way that each of the indicators has a pair of opposites, one for in-depth processing and one for surface
learning. It also presents their relationship with the stages of Garrisons (2001), the indicators are relevance,
importance, novelty, bringing outside knowledge, justification, and critical assessment, linking ideas, resolving
ambiguity, practical utility and focus of the discussion (Newman, Webb & Cochrane, 1995).
In this study, content analysis was performed at the posting level; that is, each posting was considered a unit of
analysis. This level of analysis helped in decreasing the subjectivity of the raters in spite of some probable
challenges. One such challenge was that some postings did not have the necessary information for the rater to
infer the student‘s cognitive skill. Another problem was that some postings included evidence of more than one
of the categories according to the Garrison et al. (2001) model; in these cases, the raters decided on the best
category that the posting described. The decision was based on the discussion between the author and the rater
and benefited from the literature review. The author was interested in making the content analysis scientific,
resistant to bias and any subjective manipulations by having a rigorous rater.

Data Analysis
The content analysis method of critical thinking skills as defined by Newman et al. (1995) was implemented to
assess and investigate the quality of group learning, not just the performance of students. Using this analytical
method, each student‘s post was considered to be a unit of meaning and to show at least one of the indicators of
the model. Then the posts were marked and counted to avoid subjective decisions. Below is an example of a
students‘ response to the question concerning the best and most effective method of teaching English language
skills. As an example, the analysis of this posting according to Newman et al.‘s 1995 model is as follows:
Script one, student 1 ―I think there is no one best method for teaching English language skills, as each
method focused on a specific skill, I will use grammar translation approach for literary texts in which
students translate it from one language to another, using the direct method to improve the speaking skill,
and communicative method is used to teach listening and speaking through games.‖
The two raters agreed that this posting reflected the following indicators (I+: important points, R+: relevant
points, NP-: repeating what has been said in the class, OC+: referring to the course material, JP+: using
examples, LI-: repeating information, P+: relate possible solution to certain situations, F-: general statements)
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whereas there is no reference to critical assessment. It is important to mention that in analysis (+) was given for
critical thinking and (-) for non-critical thinking. Therefore, the ratio could be inferred using the following
formula: the critical thinking counts – the noncritical thinking counts / the total, for example, in the above
excerpt, 5-4/9= 0.11 out of 1, this showed that students' level of critical thinking is not up to the mark.

Inter-Rater Reliability
Two procedures have been taken into consideration to guarantee reliability. The first was Holsti‘s (1969)
coefficient of reliability, a percent of agreement measure that shows the number of agreements between coraters out of the total number of coding decisions. The second method was Cohens‘ Kappa (K), which measures
reliability after identifying agreement between co-raters. The coefficient reliability for the total posting was
0.75, which is an acceptable value for the purpose of this study.

Results and Discussion
To show which critical thinking indicators were demonstrated by the postings of the sample studying ―English
language methodology‖, ratios were calculated in light of the indicators of critical thinking proposed by
Newman et al. (1995); the ratio was between minus one 1- (uncritical thinking) to one +1 (critical thinking).
Results were as follows:

What Critical Thinking Skills Do Students' Postings in Asynchronous Course Forums Reveal in the Light of
the Indicators of Critical Thinking Model Proposed by the Newman et al. Model (1995)?
Newman et al (1995) stated that (-1) indicates uncritical or surface thinking while (+1) shows critical thinking
and deep postings. The results in Table 1 reveal the ratio of critical thinking indicators for every topic of the
course. The major finding is that for relevance .73, importance.74, ambiguity, outside knowledge .66, linking
ideas, and focus of discussion, the total ratios of the four discussion topics ranged from (0.85 to 0.46).
According to Newman et al. (1995), these results reflect that students‘ statements had evidence of critical
thinking as their ration were near +1, and participants were engaged in critical thinking skills for the four
discussion topics. However, the ratios of the indicators of practical utility, critical assessment, and justification
were negative, because their ratios were near -1, meaning that students showed non-critical thinking; the range
of the ratios was from (-0.12 to -0.43). Positive scores were obtained for seven of the ten critical areas,
demonstrating critical thinking in these areas study; the development of critical thinking was maintained over
the four topics of discussion for seven weeks.
Table 1. The Overview of Critical Thinking Ratios by Each Indicator for Each Topic of Discussion
Critical thinking
category

Relevance (+ - )
Importance (+ -)
Novelty (+ -)
Ambiguity (+ -)
Outside
knowledge (+ -)
Linking ideas
Justification(+-)
Critical
assessment (+ -)
Practical utility
(+ -)
Focused
of
discussion (+ -)

Topic no (1):
reflective teaching

Topic no (2):
effective teaching

Topic no (3):
eclectic teaching

Total

Indicator
+
52
8
54
8
44
16
56
9
53
11

Ratio

0.77
0.71
0.41
0.70
0.72

Topic no (4):
teaching English
language skills
Indicator
Ratio
+
18
3
0.71
16
2
0.77
13
6
0.37
19
3
0.73
17
3
0.70

Indicator
+
7
1
7
2
7
1
7
1
6
2

Ratio

Ratio
0.69
0.86
0.50
0.73
0.57

Indicator
+
16 2
18 3
12 5
17 3
19 3

Ratio

0.75
0.56
0.75
0.75
0.50

Indicator
+
11
2
13
1
12
4
13
2
11
3

6
1
1

2
4
2

0.50
-0.6
-0.33

14
4
1

3
7
3

0.65
-0.27
-0.50

15
4
2

3
8
5

0.66
-0.33
-0.43

15
4
2

3
8
5

0.66
-0.33
-0.43

50
13
6

11
27
15

0.64
-0.35
-0.43

3

4

-0.14

2

4

-0.33

5

7

-0.16

5

4

0.11

15

19

-0.12

7

1

0.75

9

3

0.50

12

3

0.60

12

3

0.60

40

10

0.60

0.73
0.74
0.46
0.85
0.66

These indicators—relevance, importance, ambiguity, outside knowledge, linking ideas, and focus of
discussion—depend on the information in the textbook and students‘ ability to process it. For example, in topic
four, the question was ―what do you think the best and the effective method of teaching English language
skills.‖ A post from one of students said:
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―The best teaching method is communication between the students within the group, that will give them
the opportunity to discuss and negotiate the exercises and the tasks such as problems need to be solved,
and by discussing and negotiating students could understand the problem and propose a solution, and
they will acquire new structures and words. The best method is a combination of approaches depending
on students’ needs, interests, level and the aims of the lesson.‖
It is clear that the ideas of the student were related to the topics studied in the face-to-face classroom, and that
important ideas were chosen from the textbook, but the student was far from providing an innovative way of
teaching English language skills. The student said that EFL teachers should be eclectic, but in critical
assessment indicators or in practical utility, the student did not show their ability to provide a comprehensive
overview about how to be eclectic and how to critically assess this approach. Another post said that:
―I believe that a successful class management is the guarantee for effective learning, so it is important to
establish ground rules, and the teacher should have knowledge in curricula”.
This posting revealed unimportant and irrelevant information, as the question was about the effectiveness of
teaching not about classroom management, and the student focused only on knowledge rather than skills, values,
and attitudes. Another posting stated about the third topic ―eclectic teaching‖:
―A teacher should focus on the idea that there is no one best strategy, and she or he should choose what
is suitable for students, for example, with young students a teacher should use songs and games, with
upper primary stage, should use stories, cooperative learning, or mind maps”.
This posting indicates that students had novelty by showing new ideas have not discussed before, applying
outside knowledge in a convincing way and linking ideas and generating new ones from those they have
acquired previously. A posting about the fourth topic (how do you teach English language skills?) is presented
here:
“While teaching English, I focused on grammar, and structures that all what students need, and I
sometimes asked students to read aloud, listening could not be taught because there is no recorders,
students could not speak”.
This posting reveals that the level of thinking of the participant is very low, as it is irrelevant, unimportant,
unreasoned rejection of teaching English language skills, it also shows narrow discussion. Another post in the
same topic:
―I like integrating skills, while I am teaching reading, I ask students to listen, speak, write, and I apply
several strategies like working in groups, jigsaw, and playing language games”.
This posting reveals relevance, importance, novelty, clear and unambiguous statements, and justified her
opinion.
In sum, personal experience, previous knowledge, and additional course material were introduced frequently by
the students. Furthermore, they were able to link facts and ideas, but they continuously repeated information
they read in the textbook. Justification, practical utility, and critical assessment were rarely presented by the
participants due to their need to justify, assess, and apply information in new contexts. According to Blooms‘
Taxonomy of the cognitive domain, application, justification, and assessment are on the top of the taxonomy,
and students need to use these higher- level thinking skills. These results reveal that discussion forums are
considered an effective tool to stimulate students‘ thinking skills. However, the results also revealed that
students lack some high-level indicators of critical thinking that are necessary in higher education like
justification, practical utility, and assessment. This deficiency could also be due to students‘ familiarity with the
content. That is, if the tasks presented in the DF are new, students will focus on repeating what they studied in
the classroom.
These results are consistent with related studies like Tan and Ng (2014), and Schellens et al. (2007). That is,
both the current study and previous studies revealed that students focused on relevance, importance, and
bringing in outside knowledge while using ADF, but students had problems in other skills that focused on
analysis and assessment. The results show the importance of strategic instruction to make sure students‘ critical
thinking skills will be developed—i.e. giving clear instructions while using DF, engaging with students‘
discussion, and giving constructive feedback (Hunter, 2018).

What Stage of Critical Thinking Do Scripts of Students in Asynchronous Course Forums Show in the
Light of Garrison’s Model of Successive Critical Thinking Stages?
The results from question number one lead to discussion of the second question: what is the depth of critical
thinking at the successive critical thinking stages suggested by Garrison (2001)? According to this model,
critical thinkers move through the stages of identifying a problem, defining it more clearly, exploring the
problem, and evaluating their applicability and integrating this understanding with existing knowledge. Table 1
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shows the ratios of critical thinking indicators; comparing the findings with Garrisons‘ stages of critical thinking
shows students could define the problem clearly, present important points, and make relevant statements (stage
one which is identifying the problem). There were also indicators for which students showed high ratios like
drawing on personal experience, referring to course material, and using relevant outside material. All of these
indicators reflected the second stage, which is problem definition. Moreover, students were rated highly in
indicators like providing examples; focused contribution to the problem; linking facts, notions, and ideas
together; and generating new information from data posted by students. All of these indicators reflected stage
three ―problem exploration‖. However, students in this study rarely showed critical thinking indicators of the
fourth or fifth stages, problem evaluation and problem integration, such as justifying solutions, offering
judgments with explanation, critical assessment of other contributions, discussing practical utility of new ideas,
and using previous knowledge with evidence. Students have basic essential critical thinking skills as suggested
by the models of Newman et al. (1995) and Garrison (2001), but they still need to develop their skills to acquire
the higher level of thinking.
The results of this study are somewhat in line with studies like those of Schellens et al. (2007) Cheong and
Cheung (2008), Mcloughlin and Mynard (2009), Lang (2010), Richardson and Ice (2010), Tan and Ng (2014),
Zulkifli et al. (2016), Beckmann and Weber (2016), and Sun and Bin (2018). All of these studies focused on the
importance of the models of Garrison et al. (2001) and Newman et al. (1995) in identifying and developing
students‘ critical thinking skills. For example, Tan and Ng (2014), Beckmann and Weber (2016), and the current
study identified similar critical thinking indicators that participants revealed in their postings, such as
importance, relevance, ambiguity, and bringing outside knowledge. Additionally, participants in both studies
revealed an inability to critically assess the postings of other participants. In addition, the results of this study
highlight the importance of the skills at the top of Bloom‘s Taxonomy, including applying, analyzing,
evaluating or justifying, and creating. This does not mean the rest of the critical thinking skills are not
important; on the contrary, if students want to develop these higher skills, they should first acquire the basic
ones of identifying, defining, and exploring a problem. Therefore, the results of this study open the field for
further research on how to employ discussion forums to develop the higher-level skills necessary for thinking
critically. This study is different from those in the literature review in that it investigated the general or surface
thinking and the deep thinking of the participants using two models, so the current level of students‘ critical
thinking is clearly identified. Therefore, these results are a good resource for future researchers in Jordan or in
the region. This study revealed how policy makers should think when establishing their academic programs and
what skills they should focus on. This study can also help to design special training programs for instructors to
be familiar with employing ADF, particularly in order to motivate students to enroll in online academic
programs, as students often have negative attitudes towards distance learning.

Conclusions
This study investigated critical thinking indicators of students‘ postings on the asynchronous online discussion
forums on the LMS at AOU. The models used to diagnose nineteen students‘ postings were Garrisons‘ thinking
skills and Newman. Content analysis is a promising potential method of research, as it can provide significant
insight into why students think in a certain way and if the type of interaction is positive or negative. To this end,
postings in the discussion forum were assessed by calculating the critical thinking ratios for all the categories
proposed by Newman et al. (1995) and the stages of Garrisons et al. (2001). The particular results of the current
study revealed that participants‘ postings reflected the critical thinking indicators proposed by Newman et al.
(1995) like relevance and importance, but students needed to enhance skills like justification, and critical
assessment. According to Garrisons‘ model, participants could identify, and explore problems, but they needed
support to evaluate the problem and integrate solutions into their existing knowledge. This reveals that
participants acquire essential critical thinking skills, but they need to focus on higher order skills. Based on
these results, further research should be conducted using different courses issues to impart the critical thinking
indicators that students need in their higher institutions.
Besides, critical thinking can be developed and nurtured through engaging students in ADF. Attention must be
paid to employing effective strategies that lead students to use higher order thinking and not depend on their
personal information or repeat what they have studied in the textbook. Instead, students should be encouraged to
propose case studies in which they employ the previous information in new situations. When students post their
ideas, they should be asked to justify their contributions and critically assess the contributions of other students.
To these ends, it is necessity to train instructors and tutors at institutions of higher education on how to deliver
online tasks in ways that stimulate higher-order critical thinking skills. These goals require a systematic
approach. Utilizing the results of the current study, instructors must provide students with clear instructions on
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how to deal with the asynchronous discussion forums especially in online programs and distance learning,
provide them with continuous feedback, motivate students when they participate in a new way, and most
importantly pose high level thinking questions like why, who, what if, and so what. Through these means,
students can produce knowledge based on the information they already know.
This study investigated the efficacy of ADF in revealing students‘ critical thinking, provide indicators for the
decision makers at universities and give professors insights on how to present topics and tasks using ADF to
motivate active participation on the part of students. This study also provides an international perspective; that
is, the results of the study consolidate the international assumptions of the effectiveness of this tool in
developing students‘ critical thinking. The findings of the study could also be a resource for international
research projects that aim to compare the level of critical thinking among international students in higher
education, which would be particularly important for international agencies interested in education like
UNESCO. The present research is one of few studies that employ two models in an integrated way to produce a
comprehensive perspective on the current level of students‘ critical thinking, encouraging professors to use this
tool to assist students pursuing their studies online. Furthermore, the results of the study can lead policy makers
to formulate a future strategy that makes use of this tool and to prepare academic programs that focus on
developing students‘ cognitive skills, particularly critical thinking. It is a case study and the sample size
involved in the study was limited, as it was to diagnose the critical thinking indicators students could show
while engaging in asynchronous discussion forums. Therefore, further research should be conducted using a
large sample and different courses to identify the critical thinking indicators that students could show in higher
education institutions.
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