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Abstract: In this study, pre-service teachers (PSTs) in an instructional technology course used a 

visual quantitative model to track their growth in the seven knowledge domains associated with 

Technological Pedagogical Content Knowledge (TPACK). Written reflections by the PSTs 

provided insights into self-reported ratings that improved, stayed constant, or declined. Preliminary 

findings indicate that PSTs’ growth in TPACK was often attributed to the applied and practical 

nature of course activities as well as the PSTs’ increased confidence with using technology. PSTs 

were also able to describe actionable next steps to further grow their TPACK in areas that were 

stagnant. While few PSTs reported areas where knowledge declined, it is speculated that this was a 

result of PSTs initial overestimate of their knowledge. 
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Introduction 

 

 As technology use grows in society, there is an increasing need to prepare pre-service teachers (PSTs) for 

classrooms outfitted with technology, curriculum and assessments that rely on technology, and students who are 

technologically savvy. What kinds of knowledge do teachers need to effectively integrate technology into their 

classroom instruction? The Technological Pedagogical Content Knowledge (TPACK) framework of Mishra and 

Koehler (2006) is one model that can be used to describe this knowledge base. 

 This paper describes a case study of an educational technology course where PSTs self-assessed their 

TPACK at the beginning and end of the course using a visual and quantitative model (Colvin & Tomayko, 2015; 

Corven & Tomayko, 2017). A single case research design (Kazdin, 2011) was used to examine the student’s 

TPACK profiles and their reflections. The preliminary findings show that 1) students’ TPACK grows as a result of 

their improved confidence and experience with integrating technology, 2) students are capable of describing next 

steps for furthering their TPACK, and 3) students can overestimate their TPACK when they are unaware of the 

depth of each knowledge domain. A constant comparative method was used to develop a grounded theory (Glaser & 

Strauss, 1967; Strauss & Corbin, 1990). Data was analyzed using open and axial coding. 

Research Questions 

 

 The focus of this research was to determine if using a visual and quantitative TPACK model helped PSTs 

reflect on their learning and set goals for future development. The study was designed to investigate the following 

three questions:   

1) In which TPACK knowledge area(s) did PSTs report growth? 

a. What specific aspects of the course are attributed to this change? 

2) In which TPACK knowledge area(s) did PSTs report no change? 

a. How capable were PSTs in identifying ways to improve in these areas? 

3) In which TPACK knowledge area(s) did PSTs report decline?  

a. What specific aspects of the course are attributed to this change? 



Method 

 

 Thirty-seven undergraduate students enrolled in an instructional technology course at a large public 

university in the mid-Atlantic area of the United States were asked to self-assess their TPACK at the beginning and 

end of the fifteen-week course. Students submitted pictures of their TPACK models along with written reflections 

about the differences between their models as part of their final electronic portfolio. 

 The pictures were analyzed to identify the knowledge areas where students self-reported growth, no 

change, and decline and to determine the extent of the change. The written reflections were coded to see if common 

themes emerged. 

Participants 

 

 The initial teacher certification requirements in the state where this university is located include a course in 

instructional technology. One option is a three credit hour, fifteen-week course that introduces pre-service teachers 

(PSTs) to a variety of technology that can be used in the classroom to support and enhance instruction. Students 

enrolled in this course are typically education majors in their junior or senior year. The participants in this study 

were the 37 students enrolled in one of two sections of the course taught by the same instructor in the spring of 

2017. One section had 15 students and the other section had 22 students. Demographic information about the 

participants’ gender, class standing, and major is shown in Table 1. 

Gender 

Female 31 

Male 6 

Class Standing 

Freshman 1 

Sophomore 7 

Junior 25 

Senior 4 

Major  

Elementary Education 22 

Middle School Education 2 

Secondary Education 12 

Deaf Studies 1 

Table 1. Demographics of Participants (n = 37) 

Data Collection 

 

 During the second week of class, the instructor set aside 45 minutes for students to independently interact 

with learning objects to get acquainted with TPACK and to complete their initial visual and quantitative TPACK 

self-assessment. The learning objects were made available through the course management system which students 

accessed using their individual laptops with headphones. The learning objects introduced students to the seven 

domains of the TPACK framework: Technological Knowledge (TK), Content Knowledge (CK), Pedagogical 

Knowledge (PK), Technological Content Knowledge (TCK), Pedagogical Content Knowledge (PCK), 

Technological Pedagogical Knowledge (TPK), and Technological Pedagogical Content Knowledge (TPACK). 

 For the TPACK self-assessment, students used the following scale to rate themselves in each of the seven 

TPACK knowledge domains: 

 1 – I possess/demonstrate *no* knowledge/skills in this area   

 2 – I possess/demonstrate *minimal* knowledge/skills in this area   

 3 – I possess/demonstrate *developing* knowledge/skills in this area   

 4 – I possess/demonstrate *satisfactory* knowledge/skills in this area   

 5 – I possess/demonstrate *proficient* knowledge/skills in this area 

 6 – I possess/demonstrate *advanced* knowledge/skills in this area   

 7 – I possess/demonstrate *exemplary* knowledge/skills in this area   



 The ratings for TK, CK, PK, TCK, PCK, and TPK were then represented as points on a radar diagram and 

connected to form an irregular hexagon. Students colored the interior of the hexagon to indicate their rating for 

TPACK using the following scale: 1 = red, 2 = orange, 3 = yellow, 4 = green, 5 = blue, 6 = indigo, 7 = violet. In the 

sample radar diagram shown in Figure 1, the student has self-ratings of 5 in TK, 4 in TCK, 5 in CK, 3 in PCK, 4 in 

PK, 3 in TPK, and 3 (yellow ) in TPACK. 

 
Figure 1. Sample TPACK radar diagram with self-ratings of TK = 5, TCK = 4, CK = 5, PCK = 3, PK = 4, TPK = 3, 

TPACK = 3 (yellow). 

 The self-assessment was repeated at the end of the semester. The students were asked to compare their 

TPACK radar diagrams from the beginning and end of the semester and answer the following questions: 

1) In which knowledge areas did you rate yourself with a higher score? What did you learn from [the course] 

that caused your self-rating to increase? 

2) In which knowledge areas did you rate yourself with the same score? Describe ways that you might be able 

to improve your score in the future. 

3) In which knowledge areas did you rate yourself with a lower score? What did you learn from [the course] 

that caused your self-rating to decrease? 

Results 

 

 Of the 37 participants, 5 failed to provide any radar diagrams. Another 9 students provided either a pre or a 

post radar diagram but not both. Therefore, 23 submissions were analyzed. For each knowledge domain, the data 

from the complete submissions was sorted to determine the number of students who reported higher scores, the same 

score, or lower scores. Table 2 shows an overview of the score changes across the seven knowledge domains. 

 TK TCK CK PCK PK TPK TPACK 

Higher 

score 
17 14 12 18 20 16 22 

Same 

score 
5 7 10 4 2 6 1 

Lower 

score 
1 2 1 1 1 1 0 

Table 2. Summary of self-reported score changes for each of the seven knowledge domains (n = 23). 



 The majority of students reported an increase in their self-assessment in all seven knowledge domains. The 

TPACK and PK domains had the largest number of students who rated themselves higher at the end of the semester. 

Students reported the same score most frequently in the CK domain. Overall, very few students reported lower 

scores in any of the domains.  Figure 2 shows an actual student’s pre and post radar diagram. 

  
Figure 2. Actual student’s pre and post TPACK radar diagram showing growth in most knowledge areas. 

 Four main reasons for reporting higher scores appeared in the written reflections. First, many students 

described learning how to use different technologies in the classroom. For example, a junior elementary education 

major wrote, “Hands on exploring of different apps, websites and technology really helped me visualize what 

TPACK stands for.” Second, students frequently cited feeling more confidence in using technology in the 

classroom. Third, students mentioned that learning the principles of Universal Design for Learning (UDL) helped 

them grow in the knowledge domains. And finally, students reported learning from a specific assignment where they 

were required to plan and present a lesson. 

 Students who reported the same score on their pre and post radar diagrams shared some unsolicited insights 

as to why their score remained the same. A few students stated that they were too generous in their original ratings 

and overestimated their knowledge. In other words, the more they learned, the more they realized they had not 

known as much as they thought. Other students felt they had a strong understanding of a particular domain prior to 

taking the course and therefore did not feel that growth had occurred. Finally, some students commented that they 

learned some things but felt there was still quite a bit more to learn so they did not increase their rating. 

 Three predominant ideas surfaced in the reflections when students were asked to think about ways to 

improve their scores in the future. First, students mentioned that having more opportunities to plan and implement 

lessons that integrate technology would help their TPACK grow. Second, students stated that finding more resources 

about teaching with technology and learning from teachers who are fluent in using technology would be beneficial. 

Lastly, students felt that taking additional classes in content, pedagogy, and technology would improve their 

TPACK. 

 There were very few students who rated themselves lower in one of the knowledge domains at the end of 

the semester. The reasons provided were all similar to what a sophomore elementary education major said: “I 

thought I knew much more about the subject than I did and from learning more I have found that there are many 

more things that I could still learn.” 



Significance 

 

 Reflective practice is a vital component of being an effective teacher. The visual quantitative TPACK 

model described in this paper can help not only PSTs but also practicing teachers reflect on their ability to integrate 

technology in their classroom instruction and identify areas for growth. By recognizing areas of relative weakness, 

teachers can focus their future professional development efforts and seek out opportunities that will help them grow. 

Future research could investigate the use of a visual quantitative TPACK model to track growth in in-service 

teachers and plan prospective training and education. 
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