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Abstract: Successful professional development programs for teachers are necessary 

conditions for school success and they are those that are scientifically- and/or evidence-

based, such as a product-based model. This case study examined the effect of technology-

enhanced professional development on K-6 students’ performances on the North Carolina 

End-of-Grade test in reading and mathematics. The results of Chi Square Test of 

Independence indicate that, statistically, students’ performances on the North Carolina 

ABC’s End-of-Grade tests in reading and mathematics improved significantly after the 

year-long professional development. Also, pre- and post-survey data indicate that the 

participants’ self-efficacy and their ability to integrate technology into literacy instruction 

improved. 

 

 

Schools face a daunting task of developing and implementing teacher professional development that 

transforms and/or results in (1) meaningful change in how many teachers teach reading and mathematics in K-6 

classrooms; and (2) significant improvement in students’ academic achievements and performances in state end of 

grade tests in reading and mathematics (Murphy, 2011; Thoermer & Williams, 2012). This is so because the 

traditional one-day or “snap-short” professional development workshop approach has not lived up to the 

expectation—helping teachers change the way they teach reading and mathematics, especially to low-performing 

students. Traditional approaches to professional development have been criticized for being ineffective and 

inefficient (Cosmah & Saine, 2013; Fullan, 2007; Hirsh, 2012). As such, an effective professional development must 

recognize that sustained improvement in both teacher and student performances depends on schools adopting 

effective professional development approaches that build the capacity of teachers to improve their classroom 

practices. 

An example of effective and successful professional development model is the product-based and 

technology-enhanced professional development used in a collaborative effort between university faculty and three 

public schools in the Piedmont Triad area of North Carolina to plan, develop, and implement professional 

development for 40 PK-6 teachers. This case study examined the impact of a technology-enhanced and product-

based model of professional development on K-6 students’ performances on the North Carolina state End-of-Grade 

(EOG) test in reading and mathematics.  

 

Background 
 

With support from a federal grant, teacher education faculty at a public university in the Piedmont Triad 

area of North Carolina collaborated with three public school partners on a project and designed and implemented 

professional development on literacy and technology integration for 40 PK-6 teachers in the three schools during 

academic years 2014-2015 and 2015-2016. The three public schools are also located within the Piedmont Triad area 

of North Carolina. The project used a product-based professional development model, similar to job-embedded 

learning (Loucks-Horsley, Hewson, Love, & Stiles, 1997) to provide year-long professional development to the 

participants.  

 

Product-Based Model as Framework 
 

Product-based model was chosen as the framework for this project based on successes recorded in previous 

implementations of professional development for teacher education faculty and in-service teachers around the 
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Piedmont Triad area of North Carolina (Ireh, 2006; Ireh & Bell, 2004, 2002, Bell & Ireh, 2003) through other grants, 

such as PT3 grant from the US Department of Education. Product-based model of professional development is a 

collaborative process in which training for participants is centered on mutually agreed-upon authentic products that 

all participants must produce and use in authentic classroom settings (Bell & Ireh, 2003; Ireh, 2006; Ireh & Bell, 

2004, 2002, Loucks-Horsley, Hewson, Love, & Stiles, 1997). The products are completed during the training, tested 

and refined in authentic classroom settings by the participants with guidance from mentors and experienced 

university faculty, and peer-reviewed and shared with other teachers within and outside the school. Each product is 

accompanied by a rubric in which minimum acceptable standards or criteria for acceptance are outlined. The rubric 

is also used by the participants and their peers to evaluate/assess each other’s products.  

Product-based professional development model focuses on providing teacher participants with training in 

real-world teaching situations and with real classroom experiences and modeling. For example, teaching a group of 

teachers how to use a spreadsheet program, just in case they ever want to use it, would gain little acceptance. But, 

offering them authentic reasons from their daily practices and using typical classroom activities to learn a skill (e.g., 

creating and managing a grade book, creating and using database to simplify decision making, etc.) produced 

teachers willing to experiment with spreadsheet programs. In the project, after completing each series of workshop 

activities, participants worked on their assigned products individually outside of the workshop. Several individuals 

formed peer/support groups for purposes of cooperation and collaboration. Guidelines were provided for the end 

products, and deadlines for submitting them for review and approval were also set. Each finished product was 

submitted electronically together with the relevant rubric. Participants were required to attend the workshops as well 

as complete the product(s) in order to receive compensation, renewal credit equivalent units (CEU), and extra 

technology and instructional resources (hardware, software, and subscription to several Web-based resources). 

Some of the specific activities covered include: developing and integrating Internet resources to improve 

teaching of literacy to struggling learners; differentiating instruction for struggling learners in content areas—

English/language arts and math; video tapping and reviewing of self-teaching; implementing “Running 

Records”/assessment of reading and writing; reading and writing in the content areas—English language arts and 

math; using effective instructional and assessment strategies for specific situations, grade level, and/or content area; 

integrating Sheltered Instruction and Observation Protocol (SIOP); assessing, diagnosing & remediating reading & 

writing for low-performing students; using learner-centered strategies for low-performing students; infusing “Peer 

Assisted Learning Strategies” (PALS) for reading and math; etc. 

 

Method 
 

School Partners and Participants 
 

Three “high-need” and “low-performing” elementary schools partnered with teacher education faculty 

members on the project (NC QUEST grant). The North Carolina Department of Public Instruction (NCDPI) 

classifies a school or school system as high need and low-performing, for the purpose of grant funding, when less 

than 50% of students in the school perform at grade level (NCDPI, 2011). To protect and/or maintain confidentiality 

about the schools involved, their names have been omitted and they are hereby identified as “School 1,” “School 2,” 

and “School 3.” School 1 is a charter school and served students in grades one through twelve. It is located in one of 

the urban areas of the Piedmont Triad of North Carolina. Although teachers in other grade levels participated in the 

professional development, only those in grades K-6 were involved in this case study. School 1 was classified by the 

NCDPI as a high-need and low-performing school for the 2012-2013, 2013-2014, and 2014-2015 academic years 

because less than 50% of its students were at Grade level in reading and mathematics. School 1 was also rated by the 

NCDPI as “expected growth not achieved” due to overall low performance of students on the state EOG test in 

reading and mathematics (NCDPI, 2013, 2014, 2015). School 1 enrolled 446 students during the 2014-2015 

academic year. School 2 is a Title I school located in a smaller city in the same Piedmont Triad area, serving Grades 

three to five (3rd -5th). Like School 1, School 2 was also identified as “high-need” and “low-performing” school by 

the NCDPI (2013, 2014, 2015) during the same academic years. School 2 was rated as “expected growth not 

achieved” (NCDPI, 2013, 2014, 2015). The school did not receive any recognition because more than 60% of its 

students did not perform at grade level in reading and math. School 2 enrolled 376 students during the 2014-2015 

academic year. School 3 is also a Title I school and located in the same city as School 2. School 3 serves only 

Grades PK-2. As with the other two schools, School 3 was categorized by the NCDPI as “expected growth not 

achieved” and “not receiving recognition” during the same academic years (NCDPI, 2011, 2012, 2013, 2014, 2015). 

School 3 enrolled 387 students during the 2014-2015 academic year. 



  

 

A total of 40 elementary school teachers (17 from School 1, 15 from School 2, and 8 from School 3) 

participated directly in the year-long product-based professional development and more than 1,200 students were 

impacted, directly and indirectly, by the initiative. There was, at least, one teacher from each of the grade levels for 

each school. The year-long professional development took place during summer 2015 (two weeks, 60 hours), fall 

2015 (3 Saturdays, 18 hours), spring 2016 (three Saturdays, 18 hours), and summer 2016 (one week, 30 hours).  

 

Research Question 
 

The primary question the case study sought to address, via project evaluation is: Did students’ academic 

performances in reading and mathematics on the North Carolina EOG test improve following implementation of the 

technology-enhanced and product-based professional development for teachers in the schools partners?  

Data Collection and Analysis 

To address the research question, the schools’ pre- and post-EOG test scores in reading and mathematics 

(2014-2015 and 2016-2017) were collected from NCDPI and analyzed with the Chi-Square Test of Independence 

(Creswell & Clark, 2007; Mills, 2011; Preacher, 2001) to determine if there were statistically significant differences 

between them at the .05 alpha level. Qualitative data from the project’s pre- and post-evaluation was also reviewed 

and analyzed to determining other possible outcomes or impacts of the project (as reported by the participants, 

qualitatively) on the participants and their K-6 students. The pre- and post-evaluation design used a mixed-method 

approach (Creswell & Clark, 2007) involving multiple data sources (products, participants, school, NCDPI) and 

multiple data collection methods (survey, school report card), qualitatively and quantitatively. 

  

Results 
 

School 1’s pre- and post-grant performance data in reading and mathematics on the state EOG tests is 

summarized in Table 1. Though School 1 made significant gains in both reading and math after the product-based 

professional development/intervention, its performance (for the most part), for each grade level and overall, was still 

below the state average in both reading and math. Differences in School 1 students’ pre- and post-grant 

performances in state EOG tests in reading and math are presented in Table 2. Their performance in reading 

improved by 18.8% and by 24.3% in mathematics. Table 3 summarizes the Chi-Square Test of Independence of the 

pre- and post-grant performances (2014-2015 and 2016-2017) reading and mathematics for School 1. The growth in 

both subject areas was statistically significant (0.006 in reading and 0.000 in mathematics, beyond the .05 alpha 

level). 

 School 2’s (grades 3–5) pre- and post-grant performance data in reading and mathematics on the state EOG 

tests is summarized in Table 4. School 2 students’ post-grant performance became higher than the state average; 

students’ performance in reading improved by 13.6% after the product-based professional development/intervention, 

while performance in mathematics improved by 14.4 percent (Table 5). Table 6 summarizes the Chi-Square Test of 

Independence of the pre- and post-grant performances (2014-2015 and 2016-2017) reading and mathematics for 

School 2. The growth in both subject areas was statistically significant (0.047 in reading and 0.014 in mathematics, 

beyond the .05 alpha level). 

School 3, also a Title I PK-2 school, had no state EOG test data because it enrolled students only in grades 

Kindergarten through second. In North Carolina, state EOG tests are offered starting at the 3rd grade. As such, no 

pre- and post-state EOG test data was available for School 3. Instead, School 3 participants’ responses to the post-

project evaluation survey were analyzed qualitatively, together with the responses of participants from the other two 

schools.  

 

Discussion, Implications and Recommendations 
 

The positive results of the evaluation for this project seem consistent with Colbert, Brown, Choi and 

Thomas’ (2008) suggested guidelines for effective teacher staff development (the active involvement of the 

administration of the school partners in planning the professional development; their strong organizational support 

of the initiative; and the coaching, mentoring, and modeling of the university faculty) helped produce a high level of 

self-efficacy among the participants.  

Other lessons learned are that the workshops are a great avenue for networking with colleagues within and 

across disciplines; a high level of intrinsic motivation is required, as well as, a desire to be proactive in strengthening 

one’s teaching strategies; any extrinsic rewards must be relevant to the work performed; while financial rewards 



  

 

motivated teacher participants to actively participate in the product-based professional development program, their 

interest in gaining useful skills was most important; and every effort should be made to reinforce and nurture 

participants’ intrinsic motivations.  

 

Conclusion 
 

This product-based professional development focused on improving the content knowledge and 

pedagogical skills of teachers in the partnering schools to teach reading and mathematics to students (including low-

performing students), improving the technology integration skills of teachers in the partnership, among others. 

Students’ performances on the North Carolina state End-of-Grade tests in reading and mathematics improved 

significantly thereafter. Participants’ self-efficacy and ability to use and integrate technology into literacy instruction 

improved.  
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Table 1 

 Pre- and Post-Grant Performance of Students on the state EOG Tests for School 1 (Pre-grant, 

2014-2015 & Post-grant, 2016-2017) 

 

 
  

Grade 3 Grade 4 Grade 5 Grade 6 OVERALL 

Rdng Math Rdng Math Rdng Math Rdng Math Rdng Math 

Pre-

grant 

Sch  18.0% 60.0% 37.2% 60.5% 12.1% 60.6% 25.0% 27.5% 27.5% 51.6% 

State 54.5% 73.2% 59.2% 72.8% 55.6% 69.6% 59.3% 68.2% 55.6% 69.9% 
             

Post-

grant 

Sch. 55.6% 86.1% 40.0% 86.7% 43.9% 78.0% 48.9% 57.4% 46.3% 75.9% 

State 66.4% 81.9% 71.6% 83.0% 71.1% 81.2% 75.3% 80.5% 70.1% 81.8% 

 

Note: “Rdg” stands for Reading 

 

 

Table 2 

School 1 Student Growth in Reading and Mathematics (Post-grant, 2016-2017) 

  
Overall Performance 

Growth in Reading 

Overall Performance 

Growth in Mathematics 

Pre-grant 27.50% 51.60% 

Post-grant 46.30% 75.90% 

Growth 18.80% 24.30% 

 

Table 3 

Chi-Square Test of Independence for Reading and Mathematics for School 1 (Pre-grant, 2014-

2015 and Post-grant, 2016-2017) 

 

  2014-2015 
 

2016-2017 Chi-Square df p-Value 

Reading       
At or Above Grade Level 27.5  46.3 7.59 1 0.005869** 

Below Grade Level 72.5 
 

53.7    

Mathematics  
 

    
At or Above Grade Level 51.6  75.9 12.776 1 0.000351** 

Below Grade Level 48.4 
 

24.1       
 

** p-value < .05 is statistically significant. 

 



  

 

Table 4 

Pre- and post-grant Students’ Performance on the State EOG Tests at School 2 (Pre-grant, 

2014-2015 and Post-grant, 2016-2017) 

 

  
Grade 3 Grade 4 Grade 5 OVERALL 

Rdng Math Rdng Math Rdng Math Rdng Math 

Pre-

grant 

School 48.20% 67.00% 62.00% 77.80% 56.60% 67.40% 55.60% 70.50% 

State 54.50% 73.20% 59.20% 72.80% 55.60% 69.60% 55.60% 69.90% 

Post-

grant 

School 68.40% 86.30% 77.40% 86.10% 62.40% 82.40% 69.20% 84.90% 

State 66.40% 81.90% 71.60% 83.0% 71.10% 81.20% 70.10% 81.80% 
 

Note: “Rdg” stands for Reading 

 

Table 5 

School 2 Students’ Growth in Reading and Mathematics (Post-grant, 2016-2017) 

  Overall Performance 

Growth in Reading 
Overall Performance 

Growth in Mathematics 

Pre-grant 55.60% 70.50% 

Post-grant 69.20% 84.90% 

Growth 13.60% 14.40% 

 

Table 6 

Chi Square Test of Independence for State EOG Test Performance in Reading and Mathematics 

for School 2 (Pre-grant, 2014-2015 and Post-grant, 2016-2017) 

 

  2014-2015 2016-2017 

Chi-

Square df p-Value 

Reading      
At or Above Grade Level 55.6 69.2 3.942 1 0.047095** 

Below Grade Level 44.4 30.8    

Mathematics      
At or Above Grade Level 70.5 84.9 5.984 1 0.014436** 

Below Grade Level 29.5 15.1       

 

** p-value < .05 is statistically significant. 


