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Brief Overview of Study 

 This mixed method research study purpose is to examine the importance and benefits of 

using adaptive learning assessments such as MyMathLab or WebAssign in a Mathematics 

classroom located at a New Jersey University X.  Waters (2014) defined adaptive learning as an 

innovative technology device that allowed individuals to learn, practice, and work at their own 

pace (Waters, 2014).   With the evolution of technology in the new era of education, schools and 

instructors are finding new ways to incorporate the electronic device into the classroom to 

enhance the traditional learning method.  The process of using technology in the classroom 

allows students to be more interactive and engaging in their education; especially with the 

subject of mathematics or other Sciences fields in which some students’ are scared or have 

anxiety (Tobias, 1993).   In this report study, the researcher will administer research involving 

higher education students from age 18 years and older and some faculties.  The data collection 

instruments will be qualtrics surveys, interviews, and classroom observation.  These instruments 

will be a mixture of open-ended and likert scale questions. The study will take approximately 

four to six weeks to be completed after Institutional Review Board (IRB) approval.  The surveys 

will take approximately 10 to 15 minutes to complete by individual participant, once they 

approved to participate in the research.  In addition, teachers will be interviewed after their 

classroom observation so that the researcher can understand their perspective on the assessments.         

The research will conduct the theoretical framework based on pragmatic worldview. 

Johnson, Onwuegbuzie, & Turner (2007) defined mixed method research as, “the type of 

research in which a researcher or team of researchers combines elements of qualitative and 

quantitative approaches for the purpose of breadth and depth of understanding and 

corroboration" (Johnson et al, 2007). Additionally, Creswell (2018) also added that mixed 



method designs’ procedures were to accumulate, gather, analyze, and integrate both quantitative 

and qualitative methods in a study or series of studies to interpret the research problem (s) 

(Creswell, 2018). This researcher study will mainly focus on qualitative research than 

quantitative study, as specified by the exploratory mixed method research. According to Plano 

Clark and Ivankova (2016), exploratory mixed methods give priority to qualitative, the 

researcher believes it is essential for this study because students’ perspectives for the study will 

answer most of the research questions. Furthermore, one of the benefits of an exploratory is that 

a researcher can focus on independent method; the issues might be that there might not be 

enough time for additional follow-up for this research and the development of the instrument 

could be complicated due to the psychometric procedure.   

 

Statement of Problem 

 As the twenty-first century is progressing into an era of innovative technology, schools 

are also trying to strengthen or enhancing their curriculum with such devices.  Scholars are 

learning to be more independent when using the technology in their daily lives.  Therefore, many 

teachers are integrating their traditional face-to-face learning method with technology 

assessments to enhance their classroom activities and improve students’ learning outcome. The 

problems schools are facing are when students are not attending school and dropped or 

withdrawal due to different circumstances; one of the circumstances is being unable to pass their 

mathematics courses.  Moreover, the issue creates a drop-failure-withdrawal (DFW) of 22% to 

45%; these students take a while to restart schools; in which they must successfully exit remedial 

math in order to graduate (Baugher, 2012).  Tobias (1993) and Baugher (2012) states that 

remedial mathematics courses are mainly taken by students who already struggle in the Science, 



Technology, Engineer, and Mathematics (STEM) courses because of their math anxiety (Tobias, 

1993, Baugher, 2012). García-Santillán et al. (2017) state students have this anxiety due to 

upcoming exams, assignments, or homework which allow them to give up early in the course 

(García-Santillán et al, 2017). The adaptive learning assessments might not solve all the issues 

for students, however, it could be a minimum repair to face that mathematics anxiety and fear.   

Students are able to work at their own pace to boost their learning outcomes (Griff & Matter, 

2013).  

A mixed method research study can also develop some issues; such as having all 

participants in a single place or area that can create some stereotypes, not honoring different 

cultures, revealing private information, misunderstanding, and not having enough time to 

complete both qualitative and quantitative research (Creswell, 2015).  Implementing technology 

in the classroom can also be time-consuming for instructors (Sandholtz, Ringstaff, & Dwyer, 

1997).  These problems can affect both educators and students if something is not properly 

accomplished or established.   

Purpose 

The aim of this exploratory mixed methods research is to determine the effect of 

implementing adaptive learning assessments in a mathematics classroom setting.   In addition, 

the main intention of this study is to understand students and instructors’ attitudes toward using 

adaptive learning assessments.       

 

Relevant Literature Review  

In the new era, technology in the classroom is becoming more relevant and useful to 

schools, administrators, scholars, and educators.  These devices can be favorable if teachers 



understand and are well trained to implement them to guide their students.  The various 

researchers and literature will also give a better understanding of adaptive learning assessments. 

Baugher’s (2012) mixed-method research study was based on elderly students in 

remedial mathematics at the university level as they also use MyMathLab (MML) and their 

online tutorial assessments.  MyMathLab (MML) is a Pearson/Addison-Wesley tool that guides 

scholars to accomplished their classroom work, include interactive tutorials, practice, and 

computational exams and study plan; instructors use the device to develop new assignments and 

observe students’ growth and grade (Baugher, 2012). These assessments positively impacted the 

students’ accomplishment and perspective towards mathematics compared to traditional learning 

(Baugher, 2012). As a result for the study, Baugher (2012) found that the traditional learning 

method also does improve adult students’ perspective when accomplishing their mathematics 

assignments; therefore, there was no significant change for the online tutorial assessment.  

Furthermore, adults scholars did value their online tutorial assessment because it helped them get 

extra help and practice.    

In his report, Smith’s (2017) qualitative and quantitative study aim were to comprehend 

the attitudes of preservice teachers and understand their experiences and plans to blend adaptive 

learning into k-8 mathematics classroom. As a result,  the participants thought that adaptive 

learning tools were beneficial for students.   Smith (2017) instruments were a survey on Google 

forms (https://goo.gl/IBxzJL), observations, and interviews for seventeen participants (n = 17). 

Although the study was for K-12 education, some of the research study questions were related to 

my study. For instance,  question 9 states, “What is your comfort level with technology?”, and 

question 10, “What is your comfort level with K-8 mathematics adaptive learning programs?”. 

The Likert scale responses were, “(1) very uncomfortable (2) Uncomfortable (3) Unsure (4) 



Comfortable (5) Very comfortable” (Smith, 2017).  Interview questions 7, “(1) Tell me about a 

time you used an adaptive learning program as a K-12 student. Follow up questions: (a) Why do 

you think it was used? (b) How did you feel about using it? (c) What were your positive or 

negative perceptions?” (Smith, 2017). Smith (2017) study was base. Similarly, this researcher 

will send some survey questionnaires created on qualtrics for the students and instructors to fill 

out via email or after the classroom observation (see surveys on Appendix A and B).  The 

surveys consist of a mixture of Likert scale and open-ended questionnaires.  

Many researchers think that adaptive learning can close the achievement gap and improve 

on scholars’ learning outcome (Chen et al, 2018; Zhang & Chang, 2016; Walkington, 2013; and 

Stoyanov & Kirschner, 2017). Callaghan et al (2018) study was also a mixed method research 

study about teachers using professional development (PD) to support the adaptive learning 

games to improve scholars achievement; which resulted as a necessity as well for the student’s 

body.  Adaptive learning enables learners to work on their own speed at different environment 

and time (Chen et al, 2018; Zhang & Chang, 2016).  Walkington (2013) reports that adaptive 

learning is increasing in school to engage students and enhance the classroom curriculum 

(Walkington, 2013).  Stoyanov & Kirschner (2017) define adaptive e-learning as innovative 

educational assessments that fulfill the needs of educators and students (Stoyanov & Kirschner 

(2017). 

Stuve (2015) did a mixed method research study on scholars’ perspective on adaptive 

learning for a mathematics class in a college environment. The aim of the study was to 

distinguish students’ attitudes on the assessments and compare the final test results grade to other 

students. With 73 participants, the Rasch Model was the instrument that was analyzed to create a 

survey questionnaire with seventeen items. The adaptive learning assessment can also be used in 



both the traditional and flipped classroom model so that students can practice at their own pace 

in their preferred environment. Smallhorn (2017) reports the flipped classroom model to 

compare to a traditional learning model at a university second-year biology class (Genetics, 

Evolution, and Biodiversity) which examine the impact of this model on student engagement, 

attitude, and achievement and success.  The traditional lectures were replaced in 2016 by a 

flipped class in that topic. There were 110 students who attended one or two flipped classes 

(called tutorials) but attendance was not mandatory. The pre-class preparation resources were the 

Moodle platform Flinders Learning Online (FLO).  Students watched short online videos such as 

the adaptive learning videos and completed a reading to get prepared for the weekly flipped 

class; which was then followed by a summative quiz.  

Smallhorn (2017) study used surveys, attendance records, learning analytics, and exam 

data before and after the implementation of the flipped classroom.  Students were weekly 

surveyed on their perspective to learning and preparing for the flipped class model. The study 

compared results from final exam multiple choice answers from the previous year. The study did 

a qualitative open-ended analysis of the weekly reflection responses; in which students were able 

to respond to the flipped classroom throughout the week.  For instance, on the first two weeks of 

the semester, 328 students responded and were neutral about preparing for the flipped class; by 

week three the attitude of students (n = 422) changed from not being prepared enough to not 

having enough time to skimming through online content.  Finally, only 5% of student discussed 

the learning experience in the flipped classroom negative.  A quantitative report was also 

determined to analyze students engagement as highly engaged, moderately engaged, or poorly 

engaged, based on the number of flipped classes attended over the semester.  As a result, 88% of 

students who achieved a high distinction grade were highly engaged, compared to only 33% of 



students who achieved a passing grade; Students who failed the topic had 57% of poorly 

engaged, while 20% were moderately engaged. Therefore, there was a high level of students 

satisfaction.  This research of using the flipped classroom model is part of the blended learning 

assessment that can also relate to the adaptive learning process.  The study’s open-ended 

response from some students was the following: “My approach to preparing for my first tutorial 

is to work through all information provided on a floor, such as all video links and the topic 

manual. I will also submit my first quiz which will help affirm what I’ve been looking at before 

the tutorial”;  “...it difficult to find time to watch the videos for a tutorial quiz and fully 

understand the content before doing the quiz.”;  “...Previously, watching all of the videos and 

skimming through online content was sufficient but for this tutorial, I am taking more time to re-

read and note down the concepts in preparation for the questions asked during class time”; and 

“They have allowed me to not just have knowledge passed on in a passive manner, like most 

other topics, but instead apply what we are learning in a practical sense, in an environment where 

there is help available. They have also made me feel better prepared for the exam”.  These 

responses also give ideas of how participants in the adaptive learning assessment would respond 

when they have to use the tool in their classroom.  

As for the mathematics anxiety, García-Santillán et al (2017) and Tobias (1993) report 

that scholars’ math fear is based on nervousness, anxiety, worrying too much, fright of upcoming 

exams, and instructors’ behavior and face-to-face learning process in the classroom (García-

Santillán et al, 2017; and Tobias, 1993). Moreover, these anxieties can develop an achievement 

gap in which students can drop out of school or changed their major (Baugher, 2012).  

Mathematics Anxiety was defined as a feeling of pressure, apprehensiveness, nervousness, and 

concern that entail arithmetics and mathematics’ achievement (García-Santillán et al, 2017).  The 



purpose of García-Santillán et al (2017) study was based on two variables (The 

Pentadimentional Model of anxiety and the Alexander Martray (1989) model) that defined 

mathematics anxiety in college.  The Pentadimentional Model of anxiety stated that anxiety 

occurs during or before a test and during mathematics assignments or activities (García-Santillán 

et al, 2017).  Alexander Martray (1989) reports seven source of anxiety, such as assigning hard 

questions that is due the next day or a pop quiz, having the knowledge that an exam is coming, 

receiving a final exam report through the email or a letter,  studying for math or opening its 

book, observing the board full of math assignments, registering for a math class, and entering the 

classroom (García-Santillán et al, 2017; Alexander & Martray, 1989).   

 

Theoretical Framework 

The theoretical framework is a pragmatic worldview; which is best used to answer the research 

questions.  The framework seeks to issue the researcher with the chance to observe and 

comprehend the world through the participants’ lens while having some connections toward 

specific items and collecting data to measure attitudes.  According to Creswell, “Theories in 

mixed methods research provide an orienting lens that shapes the types of questions asked, who 

participates in the study, how data are collected and the implications made from the study” 

(Creswell, 2018).  As for this study, the researcher seeks to understand the importance of using 

adaptive learning assessment through the students’ and teachers’ perspective so that the readers 

may have a better knowledge of the assessments.  Participants’ attitudes toward the assessments 

can be useful in the study when the qualitative data and interviews information are collected, 

coded, and analyzed. 

 



Research Questions 

The following shows the research questions: 

Quantitative question: Do students and faculties believe using adaptive learning assessments 

enhance the learning outcome in mathematics courses? 

Qualitative question: What are students’ and teachers’ attitudes toward using adaptive learning 

assessments? (a) What are the benefits and concerns of using the assessment? 

Mixed method question: How does adaptive learning assessment improve students’ engagement?  

 

Methodology 

The research study will be an exploratory mixed method study.   The aim of this mixed methods 

research is to determine the magnitude, effect, and importance of using mathematics adaptive 

learning assessments.  Furthermore, the researcher wants to understand students’ and instructors’ 

attitudes toward the assessment; therefore, an exploratory method will be best for the project.  

An exploratory mixed method for this study will mainly focus on the qualitative data collection 

and less on the quantitative data analysis.  A mixed method research is defined as the kind of 

research that has a mixture of qualitative and quantitative data collection and approaches for the 

purpose of broadness and depth of comprehension (Johnson et al, 2007). The mixed method is 

essential for this study because the researcher wants to have a better understanding and 

perspectives of the adaptive learning assessments.  Using qualitative data allows participants to 

freely express themselves; the researcher will be able to code the collected information for the 

research.  The quantitative data will give a quick apprehension and appreciation of why scholars 

and teachers use the assessments.   



According to  Patton (2015) and Creswell (2015, 2018), an exploratory mixed method is 

described as,  “the researcher first begins with a qualitative research phase and explores the 

views of participants” (Patton, 2015; Creswell, 2015 & 2018). This design will allow the 

researcher to decode the collected data and analyze the information to have a better perspective 

from both students and teachers.  Some problems might be that participants might not have 

enough time to complete the survey; therefore, the researcher will do create a survey that 

includes both quantitative and qualitative questions (see Appendix A and B).  In appendix A, the 

students have five Likert scale quantitative questions (e.g. always, most of the time, about half of 

the time, sometimes, and never); five open-ended qualitative questions.  In appendix B, the 

teachers have six Likert scale questions and three open-ended questions.  Interviews and 

classroom observation will also be conducted to complete the qualitative data collection (see 

Appendix C and Appendix D).    

 

Sampling 

The researcher’s study population will take place at University X, New Jersey.  The sampling 

size is twenty students from age 18 years and older; also approximately ten instructors to 

complete the survey on Appendix B in which two will be interviewed.    Etikan, Musa, & 

Alkassim (2015) report two types of sampling that can also be useful for this study; purposeful 

sampling and convenience sampling.  The purposeful sampling for the study will be based on the 

complete target population and time location sample. Patton (2015) defines complete target 

population as, “Interview and/or observe everyone within a unique group of interest”, and time 

location sample as, “Interview everyone present at a particular location during a particular time 

period” (Patton, 2015). The researcher is a mathematics adjunct teacher at the University X.  



Therefore, some of the participants filling out the survey might come from the researcher’s 

mathematics classroom and the mathematics department.    

The convenient sampling also called the accidental sampling is a nonrandom sampling in 

which participants of the target population can be easily accessible, are affordable, and are 

available at any given time because of the huge population in the university (Etikan, Musa, & 

Alkassim, 2015).   The issues of convenience sampling are that it can be biased and with outliers 

problem, which is considered as not belonging to the data (Etikan, Musa, & Alkassim, 2015).  

The researcher’s interest is in mathematics because as an instructor, most students are 

struggling and disliking the course at the beginning of the semester. For this study, the 

assumptions might be that the participants from the researcher’s classroom might easily be 

willing to complete the qualtrics survey;  this issue might delay or minimize the number of 

participants if they do not consent to the survey.   Another issue, the participants might not have 

enough time for the interview, classroom observation, or complete the survey.  The next issue is 

Institutional Review Board (IRB) taking a long time to respond to the study; waiting for a long 

time for the IRB approval (See IRB application on Appendix F) after the Citi Program 

application has been submitted (see Citi Program Certification on Appendix E).  The researcher 

will send emails and letters in the school mailbox to participants to inform them about the 

research after IRB approval from New Jersey City University (NJCU) and also permission by the 

chairperson of the mathematics department. The participants will have to be notified about their 

right to participate in the research study.   

Procedure 

 In this report study, the researcher will manage the study involving university 

participants; including students from the age of 18 years and older and mathematics faculties. 



The instruments will comprise of survey questionnaires created in Qualtrics, interviews, and 

classroom observations.  After IRB approval, the researcher will converse with teachers during 

the department professional development meetings.   In appendix A, the students have five Likert 

scale quantitative questions (e.g. always, most of the time, about half of the time, sometimes, and 

never); five open-ended qualitative questions.  In appendix B, the teachers have six Likert scale 

questions and three open-ended questions.     

For the instructors who consent for the interview and classroom observation (see 

Appendix D), the researcher will take the opportunity to also interview their students.  In 

addition, emails and letters will be sent to all participants. The study will take approximately four 

to six weeks to be completed. The interview will comprise of five main questions for the 

participants; as the interview continues there might be additional questions that will be jotted 

down. The researcher aims to have at least five scholars and two instructors for the interview and 

observation. An interviewer must be able to properly communicate with the interviewee 

beforehand so that he/she can be prepared and ready for the research questions.  

In addition, the interviewer has to make sure that the environment or place is a quiet area.  

Gibbs (Jan. 18, 2013) states twelve points for research interview that are very useful and 

necessary: (1) the  interviewee has to be knowledgeable about the topic before the interview 

process so that he/she can practice and have a quality answer; (2) the interview has to be 

structure and well organized and see if the interviewee has any questions or anything to add; (3) 

interviewer must be clear and precise so that the questions are simple and easy; (4) interview 

must be gentle so that the interviewee is comfortable and allow the interviewee to finish the 

statement before moving on to the next questions; (5) interviewer must be sensitive and listen 

attentively to the interviewee and take down important note; (6) interviewer must be open and 



flexible; (7) interviewer must steer and bring up questions that are necessary for the research; (8) 

interviewer must be critical and prepare to challenge; (9) interviewer must remember important 

point and details and early conversation to relate back to the present discussion; (10) interviewer 

must interpret by summarizing for the interviewee; (11) interviewer should be balanced by not 

talking too much or be too quiet; (12) interviewer must be ethically sensitive to be more 

appreciative and recognize the importance of doing the interview with the interviewee.   

During the observation process, the researcher will use that period after the class to 

interview the instructor and students who agreed to do the interview for 40-60 minutes. For the 

survey, according to Salkind (2013), the multiple choices (e.g. Likert scale) can be used to 

measure learning outcomes, easy to understand, minimize guessing, easy to score, and easy to 

analyze.  The open-ended portion will allow the participants to be flexible and to reflect on the 

research questions.  For the coding process, the researcher will collect, analyze, and decode data 

collection and accumulate similar themes to present a final report for this study. 
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Appendix A 

Student’s Adaptive Learning Survey (Qualtrics): 

https://njcu.co1.qualtrics.com/jfe/form/SV_2nlol1dqjnwnmWF 

 

 

https://njcu.co1.qualtrics.com/jfe/form/SV_2nlol1dqjnwnmWF


 

 



 

 



 



Appendix B 

Teacher’s Adaptive Learning Survey (Qualtrics) 

https://njcu.co1.qualtrics.com/jfe/form/SV_1S06qYlBL6uMZk9 

 

 

https://njcu.co1.qualtrics.com/jfe/form/SV_1S06qYlBL6uMZk9


 

 



 

 



 

 



 

Appendix C 

 

Interview Questions 

  

.Interview Questions for Students: 

1. Describe your experience in a mathematics classroom?  

2. Is the adaptive learning assessment (e.g. MyMathLab) gives you a better understanding 

of the mathematics lessons? 

3. Do you see any improvement in your grade when using the assessment? 

4. What are some advantages of using the assessment for your assignments? 

5. What are some disadvantages you encounter when using the assessment?  

  

Interview Questions for Teachers: 

1.  Do you think combining the traditional method with adaptive learning assessment really 

engages students? Or help improve their knowledge? 

2. Is there a significant improvement in students grade when using the adaptive learning 

assessment for mathematics? 

3. As a diverse community of students, how have the assessments helped an individual or 

different group of diverse students? Give examples of classroom experience. 

4. What are some advantages or benefits of using adaptive learning assessments? 

5. What are some disadvantages of using the assessments?   

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Appendix D 

 

Classroom Observation  

 

Faculty Name: ______________________________Date of Observation: __________________ 

 

Start Time: _________________________________End Time: __________________________ 

 

School Name: _______________________________ Class/Section:_______________________ 

 

Number of Students: __________________________Type of Assessment:__________________ 

 

 

Themes -------------------------------------------------- Codes 

Student Participation/Engagement---------------------Participate/Engage 

Student Understanding --------------------------------- Understand 

Student’s online activities-------------------------------- Activity 

Technology Use------------------------------------------- Tech 

Blending Traditional and Assessment ----------------- Blend   

 

 

Jottings: 

______________________________________________________________________________ 

 

______________________________________________________________________________ 

 

______________________________________________________________________________ 

  

 _____________________________________________________________________________ 

 

______________________________________________________________________________ 

 

______________________________________________________________________________ 

 

______________________________________________________________________________ 

 

 

 

 



Appendix E 

 

Citi Program Certificate 

 

 

 
 

Appendix F 

Institutional Review Board (IRB) Application 

 

New Jersey City University 

 

 

 



 



 

 
 



 



 



 

 



 

 
 


