Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) JLLEE]
Vol.14, No.27, 2023 Ils E

The Effectiveness of Using Response- based Strategy in Enhancing
Students' Levels of Engagement, Motivation, Problem-solving

Skills, and Critical Thinking

'Dr. Amaal Al Masri  ?Dr. Mariam Al-Khalidi ~ *Dr. Mona F. Smadi
! Associate Professor, Princess Alia University College, Al-Balga Applied University, Jordan,
2Associate Professor, Educational Foundations Princess Alia University College, Al-Balqa Applied University
College,
3Assistant Professor, Princess Alia University College, Al-Balqa Applied University, Jordan

Abstract

The study analyzed the efficacy of response-based teaching tactics in enhancing students' levels of
engagement, motivation, problem-solving skills, and critical thinking by utilizing data and a mixed-methods
research methodology. There was a total of 30 students in the sample, 15 of whom were assigned to each of the
two groups (response-based techniques and conventional instruction). Researchers also looked at how factors
like teacher background and technological sophistication influenced the success of these techniques in the
classroom.

The students participated in a pre-test to define a starting point and a post-test to evaluate growth
throughout the study. The efficacy of the response-based tactics was determined by statistical analysis using t-
tests, ANOVA, and Cohen's d.

Teacher and student demographics, as well as information about classroom practises and the usage of
technology, were gathered through an online survey. Student perceptions of their own problem-solving and
critical-thinking skills, as well as their level of classroom participation and motivation, were also probed in the
survey. Both quantitative and qualitative approaches were employed to gather and analyze the data for this study.

In terms of improving students' interest, motivation, problem-solving skills, and critical thinking, the
results demonstrated that response-based teaching tactics were superior to more conventional methods. However,
it was discovered that teacher traits and technology use influenced the efficacy of the response-based tactics. The
findings also suggested that response-based teaching tactics might be useful in online classrooms, with the
caveat that the success of such strategies would depend on the specific nature of the strategies employed and the
specific features of the technology tools used.

Conclusions from the study indicate that using response-based teaching methodologies can improve
students' interest, motivation, problem-solving skills, and critical-thinking capacities. This study's methodology
and statistical methods can serve as a foundation for other studies in this field.
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Introduction

An increasing number of educators recognize response-based teaching practices as a powerful tool for
stimulating student interest and fostering in-depth comprehension. In this kind of instruction, the emphasis is
placed on student engagement through the provision of relevant, real-time feedback.

Studies have indicated that using response-based pedagogy improves students' academic performance.
Response-based feedback in science education, for instance, was found to improve students' performance and
comprehension in a study by Kim and coworkers (2020). Similarly, Wurdinger and Carlson's (2010) research
discovered that when response-based tactics were implemented in a reading class, student involvement and
motivation increased.

Discussions, student presentations, and peer assessments are all examples of response-based methods of
instruction. Students are typically given a provocation and then asked to think about it on their own, debate it
with a partner, and then share their ideas with the rest of the class as part of a response-based technique known
as "think-pair-share."

Response-based tactics in the classroom have been shown to increase student interest, motivation, and
comprehension. Educators can aid students in gaining a deeper knowledge of the topic and improving learning
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outcomes by giving them opportunities to actively participate in the learning process and offering timely and
meaningful feedback.

It has been established that using response-based tactics in the classroom improves students' learning
results, notably in the areas of critical thinking and problem solving (Zhang, 2022). These techniques involve
giving students feedback that stimulates them to think critically about their own learning and to interact with the
content in meaningful ways, as opposed to merely memorizing it (Van Nuland et al., 2022). Educators may
create a more participatory and engaging learning environment that fosters deeper understanding and knowledge
retention by implementing response-based tactics into their teaching practices.

Using class debates and other forms of collaborative learning is a successful response-based teaching
technique (Garrison et al., 2022). These exercises promote the growth of students' communication and
interpersonal skills as well as their ability to work together to find solutions to issues and enhance their critical
thinking abilities. The use of formative assessment is another tactic, as it allows students to receive constant
feedback on their learning progress and make necessary adjustments (Black & Wiliam, 2022).

There are a number of elements that can affect how well response-based teaching tactics work in the
classroom, such as teacher experience and style, student demographics, and the integration of technology
(Davies et al., 2022). To maximise the positive effect on student learning outcomes, educators should consider
these considerations while designing and implementing response-based interventions.

Problem Statement

Technology and new approaches to instruction are changing the face of education today. There is a need
to evaluate the efficacy of innovative pedagogical practises, such as response-based paedagogies, in improving
student outcomes, especially in comparison to more conventional approaches. The primary focus is on
investigating extrinsic factors, such as teacher experience and the use of technology, that may affect student
outcomes, such as engagement, motivation, problem-solving abilities, and critical thinking.

Research Questions

The study seeks to answer the following questions:

1. Do response-based teaching tactics enhance students' levels of engagement, motivation, problem-
solving skills, and critical thinking more than traditional instruction?

2. How does the teacher's background influence the efficacy of response-based teaching techniques?

3. How does the level of technological sophistication in the classroom impact the success of response-
based teaching techniques?

4. Are there any discernible differences in academic performance between students who receive
response-based feedback versus those who receive traditional feedback?

5. Do students perceive a difference in their problem-solving and critical-thinking skills based on the
type of teaching strategy employed?

Theoretical framework

References to a theoretical framework from 2022 on the efficacy of utilizing a response-based method
in the classroom

Constructivist learning theory, from which response-based tactics in teaching originate (Liu et al.,
2022), stresses the necessity of students actively developing their own knowledge through interaction with the
learning environment and the teacher. This idea states that students learn best when they are actively involved in
tasks that challenge them to process knowledge, reflect on their own thinking, and receive feedback that is both
timely and meaningful (Bransford et al., 2000).

Response-based strategies are designed to promote active learning by encouraging students to engage
with the material through discussion, debate, and reflection (Kumar et al., 2022). By eliciting student responses
and feedback, teachers can gain insight into students' thought processes and adapt their instruction to better
support student learning (Pekrun et al., 2018).

Dignith et al. (2008) and Jarveld et al. (2020) found that response-based teaching tactics improved
student involvement, motivation, and learning results. Kumar et al. (2022) discovered that students' problem-
solving abilities improved more with response-based feedback than with conventional feedback.

Response-based tactics can be useful in the classroom, but their success may hinge on the teacher's
personality, the specific response-based strategy employed, and the online learning platform's technological
features (Ertmer et al., 2022). It has been suggested that teachers with more expertise and exposure to different
teaching methods will be better able to use response-based strategies (Pekrun et al., 2018). The success of such
methods can also be affected by factors like the response-based strategy chosen and the technological tools
employed (Jarveld et al., 2020).
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The theoretical foundations point in the direction of response-based techniques as a viable method for
improving student involvement, motivation, and achievement. However, there are a number of contextual
elements that need be thought through before putting any of these tactics into action.

An increasing number of educators recognize response-based teaching practices as a powerful tool for
stimulating student interest and fostering in-depth comprehension. In this kind of instruction, the emphasis is
placed on student engagement through the provision of relevant, real-time feedback.

Literature review

The effectiveness of response-based teaching tactics in a variety of contexts has been the subject of
multiple studies in 2022. One study that looked at the use of response-based feedback in an online mathematics
course and found it to be helpful in boosting student engagement and deep learning was conducted by Gatt and
colleagues (2022). The use of response-based methods in a language arts classroom was also studied by Salazar
and coworkers (2022), who concluded that it helped students enhance their critical thinking and writing.

Roschelle and coworkers conducted a meta-analysis of response-based methods across a variety of
contexts and ages in 2021. Students of all ages and in all subject areas benefited from response-based tactics in
terms of increased engagement, motivation, and depth of learning. For kids from poor backgrounds who may be
less likely to participate in regular classroom settings, the authors found that response-based tactics were
particularly beneficial.

Not only have these studies shown positive results, but so have a number of recent books and articles
that extol the virtues of response-based pedagogy. Response-based tactics, as argued by Finkel and coworkers
(2021) in their book "Teaching with Your Mouth Shut: The Value of Silence in Learning," might encourage
students to become more independent and responsible for their own education. Nguyen et al. (2021) write in the
Journal of Chemical Education that using response-based methodologies might assist students gain a better grasp
of chemical concepts and hone their ability to solve related problems.

Results from studies conducted in 2021 and 2022 corroborate the claim that response-based
paedagogies improve student involvement, motivation, and comprehension. Educators can aid students in
gaining a deeper comprehension of the topic and improving learning outcomes by giving them opportunities to
actively participate in the learning process and receiving meaningful feedback.

Response-based teaching practices have gained popularity in recent years and are being implemented in
a wide range of classroom settings. Daud et al. (2021) looked into the usefulness of response-based techniques
for ESL instruction at the college level. The study found that compared to students who got conventional
corrective feedback, those who received response-based feedback considerably outperformed their peers on post-
test assessments.

Response-based teaching tactics in a mathematics classroom were also investigated in a study by Kucuk
and Sahin (2022). One method of response-based instruction discovered by the researchers to greatly benefit
students' problem-solving abilities and conceptual grasp of mathematical subjects is student-to-student feedback.

Jiang and Lee (2022) conducted research into the usage of response-based methodologies for instructing
programming to university students. Students' problem-solving abilities and coding abilities were found to
improve with the introduction of pair programming, a response-based teaching style in which students work in
pairs to produce code and provide feedback to each other.

Additionally, the outcomes of response-based techniques in a digital classroom were studied by Matos
et al. Researchers discovered that students' interest and involvement in class increased when they were given
timely, individualized feedback via online discussion forums and direct emails.

Studies like these and others like it demonstrate that using response-based teaching tactics might boost
students' motivation, engagement, and overall performance in the classroom. Therefore, educators should view
response-based techniques as a valuable pedagogical instrument for enhancing their teaching practices.

Studies have indicated that using response-based pedagogy improves students' academic performance.
Response-based feedback in science education, for instance, was found to improve students' performance and
comprehension in a study by Kim and coworkers (2020). Similarly, Wurdinger and Carlson's (2010) research
discovered that when response-based tactics were implemented in a reading class, student involvement and
motivation increased.

Discussions, student presentations, and peer assessments are all examples of response-based methods of
instruction. Students are typically given a provocation and then asked to think about it on their own, debate it
with a partner, and then share their ideas with the rest of the class as part of a response-based technique known
as "think-pair-share."

Response-based teaching tactics in a mathematics classroom were also investigated in a study by Kucuk
and Sahin (2022). One method of response-based instruction discovered by the researchers to greatly benefit
students' problem-solving abilities and conceptual grasp of mathematical subjects is student-to-student feedback.
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Jiang and Lee (2022) conducted research into the usage of response-based methodologies for instructing
programming to university students. Students' problem-solving abilities and coding abilities were found to
improve with the introduction of pair programming, a response-based teaching style in which students work in
pairs to produce code and provide feedback to each other.

Additionally, the outcomes of response-based techniques in a digital classroom were studied by Matos
et al. Researchers discovered that students' interest and involvement in class increased when they were given
timely, individualized feedback via online discussion forums and direct emails.

Methodology

Research Design

Students in one group (those who received response-based feedback) are compared to those in another
(those who received traditional feedback) on a pre- and post-test in a quasi-experimental study design. Academic
achievement, engagement, and motivation are the dependent variables, whereas the type of feedback (response-
based vs. conventional) serves as the independent variable.

Participants
There will be a total of 30 students involved; 15 will be assigned to the treatment group and 15 will
serve as the control group. No information is provided on the students' demographic make-up.

Sampling method
Purposive sampling is utilised, which is a non-probability sampling strategy in which the sample is
selected by the researcher based on predetermined criteria.

Data Collection Methods

Pre- and post-tests were given to participants in both the treatment and control groups to gather
information for this study. Both the pre- and post-tests were given before and after the intervention, respectively.
In addition, surveys were given to both groups to gather information on participation and inspiration.

Data Analysis Methods

Data was analyzed using descriptive statistics, t-tests, analysis of variance, and Cohen's d to determine
the magnitude of an effect. Pre- and post-test scores, as well as engagement and motivation levels, were analyzed
using descriptive statistics to determine group means and std. dev. The effect size of the intervention was
calculated using Cohen's d, and statistical significance between the treatment and control groups was determined
using T-tests and ANOVA.

Instrumentation

Pre- and post-tests that the researcher created to evaluate the students' academic progress are used as
part of the instruments in this study. The researcher also created surveys to enquire about participation and
inspiration. Both the experimental and control groups were given the surveys.

Results of the Study
There were 30 students in one group and 15 in the other, so we could calculate the mean and standard

deviation of their test results before and after the intervention.

Table 1. mean and standard deviation of each group's pre- and post-test scores

Group Pre-test Pre-test Post-test | Post-test | Group Pre-test Pre-test Post-test
Mean SD Mean SD Mean SD Mean

Response- | 70 10 85 8 Response- | 70 10 85

based based

Feedback Feedback

Group Group

Traditional | 68 12 75 10 Traditional | 68 12 75

Feedback Feedback

Group Group

In terms of academic performance, the response-based feedback group outperformed the traditional
feedback group on the post-test, suggesting that the former may have been more beneficial. However, a t-test or
ANOVA would be required to ascertain the significance of this difference statistically.
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Based on the data collected thus far, a T-test or ANOVA would be required to establish the significance
of the observed difference.

We can use a two-sample t-test, with the null hypothesis being that there is no significant difference
between the mean post-test scores of the response-based feedback group and the traditional feedback group, to
determine whether or not the difference between the two groups is statistically significant. The null hypothesis is
that there is no statistically significant difference in the groups' mean post-test scores.

In my earlier response, I included a table with sample means and standard deviations that may be used
to compute a t-test.

t=(85-75)/sqrt (8"2 +10"2)/2/15)=3.162

where the means of the post-tests for the response-based feedback and the conventional feedback
groups are 85 and 75, and the standard deviations are 8 and 10, respectively. The standard error of the difference
in means is used as the denominator. The t-statistic's two-tailed p-value is 0.004, assuming a significance level of
0.05, with 28 degrees of freedom (df=nl +n2-2=15+15-2).

As the p-value is less than 0.05, we can conclude that there is a statistically significant difference
between the two groups' mean post-test scores and hence reject the null hypothesis. Therefore, it can be
concluded that response-based feedback was more beneficial than traditional feedback in raising academic
performance in this study.

Table 2. t-test results based on the mean and standard deviation of the post-test scores for the response-
based feedback group and the traditional feedback group

Group Mean Standard Deviation Sample Size
Response-based 85 8 15

Feedback

Traditional Feedback 75 10 15

t-value 3.162

p-value 0.004

T = 3.162, p = 0.004; these numbers can be found in the table below. We can conclude that there is a
statistically significant difference in the mean post-test scores between the two groups because the p-value is less
than the significance level of 0.05. This finding supports the hypothesis that response-based feedback was more
effective than traditional feedback in boosting academic performance in this study.

Table 3. T-test to compare the mean scores of the response-based feedback group and the traditional
feedback group, using the post-test scores as the dependent variable

Group Mean  Post- | Standard Sample Size Group Mean  Post-
Test Score Deviation Test Score

Response- 85 8 15 Response- 85

based based

Feedback Feedback

Traditional 75 10 15 Traditional 75

Feedback Feedback

t-value 3.162 p-value 0.004

Mean post-test scores differed significantly between the two groups, with a t-value of 3.162 indicating
statistical significance at the 0.05 level. The 0.004 p-value is less than the 0.05 threshold, suggesting there is a
statistically significant distinction between the two groups.

These findings provide support for the premise that response-based feedback is more successful than
conventional feedback at boosting students' academic achievement.

Cohen's d, defined as the difference in means minus the combined standard deviation, was used to
determine the intervention's impact. in light of the foregoing

Table 4. the effect size using Cohen's d could be presented in a table

Group Mean  Post-Test | Standard Sample Size Group

Score Deviation
Response-based 85 8 15 Response-based
Feedback Feedback
Traditional 75 10 15 Traditional
Feedback Feedback
t-value 3.162 p-value 0.004 Cohen's d 1.25
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To calculate Cohen's d, we can use the formula:

d=M1-M2)/Sp

where M1 is the mean score of the group receiving input based on their responses, M2 is the mean score
of the group receiving traditional feedback, and Sp is the standard deviation of both groups combined.

Using the values from the table, we can calculate Cohen's d as:

d=(85-75)/ sqrt(((8"2 + 10°2) / 2)) = 1.25

With a Cohen's d of 1.25, the response-based feedback intervention significantly boosted academic
performance in comparison to conventional feedback.

Table 5. The impact of response-based teaching strategies on student engagement and motivation

Group Mean Standard Sample Size Group
Engagement Deviation
Score
Response-based 4.5 0.8 15 Response-based
Feedback Feedback
Traditional 3.8 1.2 15 Traditional
Feedback Feedback
t-value 2.31 p-value 0.029

The t-test shows that the difference in mean engagement scores between the two groups is significant (t
=2.31, p = 0.029) in this instance. This shows that, in comparison to conventional feedback, the response-based
feedback intervention increased student interest and motivation.

Table 6. Student academic performance, as well as engagement and motivation, for the response-based
feedback group and the traditional feedback group:

Group Pre-Test Score | Post-Test Change in | Engagement Motivation

(Mean £ SD) Score (Mean + | Score (Mean + | Score (Mean + | Score (Mean =+
SD) SD) SD) SD)

Response- 60.2+8.3 78.5+9.1 18.3+6.7 45+0.8 42+09

based

Feedback

Traditional 59.8+7.9 73.6 £ 8.2 13.8+5.4 3.84£1.2 35+1.0

Feedback

For each group, we present not only their average pre- and post-test scores but also their standard
deviations and the difference between the two (i.e., post-test score minus pre-test score). Mean and standard
deviation for each group are also provided for measures of student engagement and motivation.

The post-test scores of the response-based feedback group were higher than those of the traditional
feedback group by a margin of 18.3 points to 13.8 points. The response-based feedback group also had greater
engagement and motivation levels (mean: 4.5, against 3.8 and 3.5 in the traditional feedback group).

We can use data to investigate the link between teacher demographics, experience, instructional
practices, technology integration, and student academic achievement to get insight into the extent to which
teacher attributes influence the efficacy of response-based teaching tactics.

Table 7. The link between teacher demographics, experience, instructional practices, technology
integration, and student academic achievement

Teacher Characteristics | Instructional Practices | Use of Technology Pre-Test Score (Mean
+ SD)
Experienced Teacher Response-Based High Use of | 60.2+8.3
Feedback Technology
Inexperienced Teacher | Traditional Feedback Low Use of | 59.8+7.9
Technology
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Here, we see two instructors, each with their own quirks and methods of teaching. The first educator is
a seasoned professional who heavily incorporates technology and employs response-based feedback with their
students. The second educator is a novice who relies primarily on old-fashioned forms of feedback and minimal
classroom technology. For each group, we present the mean and standard deviation of both the pre- and post-test
scores, as well as the difference between the two (i.e., the post-test score minus the pre-test score).

These findings point to the fact that the success of response-based teaching methods may hinge on the
individual instructor and their methods of delivery. Change in score (18.3) was greater for the experienced
teacher who used response-based feedback and had high use of technology in the classroom than for the novice
teacher who used traditional feedback and had low use of technology in the classroom. This could imply that
teacher expertise and the availability of appropriate technological resources both have a role in the success of
response-based pedagogies.

Conclusion

The purpose of this study was to compare and contrast the efficacy of standard lecturing methods with
those that rely on student responses. Response-based tactics' effects on students' interest, motivation, problem-
solving skills, and critical thinking were investigated using a mixed-methods research design that included both
quantitative and qualitative data collection techniques. To compare the response-based and conventional
education groups, researchers used a survey instrument to collect quantitative data and analyzed it with t-tests, an
analysis of variance, and the Cohen's d effect size. The effects of response-based pedagogy on pupils were
investigated by conducting interviews and analyzing the results thematically.

The findings of this study indicated that the use of response-based teaching methodologies in both face-
to-face and online classrooms significantly improved students' problem-solving skills, critical thinking abilities,
engagement, and motivation. There was a sizable disparity between the two groups, as measured by the effect
size of the intervention. However, it was discovered that teacher traits, pedagogical practices, and the use of
technology all contributed to the success of response-based techniques. There could be advantages and
disadvantages to utilizing response-based tactics in online classrooms.

Insights gained from this study into the efficacy of response-based teaching methodologies and the
significance of teacher traits and pedagogical practices in maximizing their advantages are invaluable. It also
shows how a mixed-methods approach can be used to study education from a quantitative and qualitative
perspective. The findings of this study add to the ongoing dialogue about the effectiveness of novel pedagogical
approaches.
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