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data to make curricular decisions. Educators’ use of stu-
dent assessment data to make instructional decisions 
has become increasingly important due to the copious 
amount of student assessment data available to teach-
ers (Fox, 2010; Mandinach, 2012). Earl (2013) outlined 
three approaches to classroom assessment: assessment 
of learning, assessment for learning, and assessment as 
learning. Within these approaches, assessment as learn-
ing emphasizes teachers utilizing assessment to modify 
their practices and enhance student learning. This under-
scores the role of teachers in leveraging assessment data 
as valuable resources to tailor their lessons to meet the 
individual needs of their students. Nonetheless, research 

Introduction
Collaboration amongst educators can lead to the shar-
ing of innovative teacher practice (Woodland et al., 
2013). Further, collaborating over student data through 
a systemic data-based decision-making process can 
enable more informed teacher practice (Crone et al., 
2016). Increasingly, educators are being asked to use 

Disciplinary 
and Interdisciplinary Science 

Education Research

*Correspondence:
Mihwa Park
Mihwa.Park@ttu.edu
1College of Education, Texas Tech University, Box 41071,  
79401-1071 Lubbock, TX, USA

Abstract
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has found that often teachers struggle with using data 
to drive instruction (Fox, 2010; Schildkamp et al., 2014). 
To combat this, initiatives such as professional learning 
communities (PLCs) have been implemented to create 
a student-centred focus to curricular planning (DuFour 
et al., 2016). DuFour (2004) stated that collaboration 
amongst teachers should focus on student learning and 
outcomes. Collaborative groups of teachers in PLCs 
should operate around three crucial questions: What do 
we want each student to learn? How will we know when 
each student has learned it? How will we respond when 
a student experiences difficulty in learning? (DuFour, 
2004). To answer these questions, teachers need to be 
focused on student outcomes using frequent data col-
lection to drive next steps in instruction. Systematic 
processes such as data-based decision-making (DBDM) 
have been implemented to streamline the data analysis 
process (Gummer & Mandinach, 2015; van der Scheer & 
Visscher, 2016; van der Scheer et al., 2017; van Geel et al., 
2017). However, little research has been done on the spe-
cific instructional decision making that occurs amongst 
teachers who use student assessment data, and the sub-
sequent employment of those decisions which may lead 
to increased student achievement (Ebbeler et al., 2017; 
Farley-Ripple & Buttram, 2013; Gummer & Mandinach, 
2015).

The purpose of this study is to explore the impact of 
teacher collaboration on the DBDM with student assess-
ment data from common, district, and state assessments, 
as well as its influence on teacher practice. Since the spe-
cific decision making that results from DBDM, as well as 
the effect of collaborative data analysis has been under-
researched (Supovitz & Morrison, 2015; van der Scheer 
& Visscher, 2016; van der Scheer et al., 2017; van Geel 
et al., 2017), this study has the potential to fill a gap in 
this area of education practitioner research. Slavin et al. 
(2013) stated that variances in teacher performance with 
DBDM exist, so their collaborative efforts and instruc-
tional decisions made during the DBDM process may be 
translated differently into individual teacher practice. As 
such, we set out to examine teachers’ collaboration types 
and their effects on their instructional decision making 
and teaching practice. The research questions that guided 
this study include (1) To what extent do teachers ana-
lyze student assessment data and apply their interpreta-
tions to plan their instruction?, (2) What types of teacher 
collaborations occur concerning student assessment 
data?, and (3) To what extent do teachers implement 
instructional interventions to improve students’ learning 
outcomes?

Literature review
Data-based decision-making (DBDM) in professional 
development
DBDM can be defined as an iterative, cyclical process 
(Crone et al., 2016) which involves data literate teachers 
gathering relevant student data that is then translated 
into useful information (Fox, 2010) to critically self-
reflect on teaching and make curricular decisions (Gum-
mer & Mandinach, 2015; van der Scheer & Visscher, 
2016; van der Scheer et al., 2017; van Geel et al., 2017). 
Teacher collaboration over student assessment data can 
lead to more informed teacher practice and the sharing 
of effective strategies, and the shedding of ineffective 
strategies (City et al., 2009). In education, the term data 
can be defined as any measurement of student infor-
mation which gives information for educators to use to 
direct learning or school processes (Wayman & Jimerson, 
2014).

Collaboration in PLCs
Collaboration amongst educators is essential for school 
improvement and increasing student learning (Wood-
land et al., 2013). Collaboration amongst individu-
als includes working cooperatively as well as learning 
together, and that this collaborative work amongst educa-
tors can take on many forms including groups of people 
with differing roles (e.g., educator, administrator, profes-
sional, researcher etc.) working together (Robutti et al., 
2016). Ronfeldt et al. (2015) found that teachers who par-
ticipated on instructional teams found their collaborative 
practice helpful in developing their instructional strate-
gies. Schools saw high student achievement in both math 
and science when teachers worked on highly collabora-
tive instructional teams which focused on continuous 
improvement in practice (Ronfeldt et al., 2015).

Student assessment data analysis and teaching practice
A key principle of a PLC is its results orientation which 
involves teachers actively, and collaboratively, looking 
for evidence from frequent formative assessment which 
shows that their instruction is leading to student suc-
cess (DuFour et al., 2016). For a successful PLC imple-
mentation, structured collaboration time and leadership 
support such as securing teachers’ time to participate in 
PLC activities play a critical role in successful PLC imple-
mentation (Farley-Ripple & Buttram, 2013; Supovitz & 
Morrison, 2015). Marsh et al. (2015) found that teachers 
who were engaged in a PLC often used student assess-
ment data to provide students extra support or to reteach 
a topic, but rarely used it to change the delivery of the 
content without the support of administration or instruc-
tional coaches to encourage change. Whereas changes 
to delivery were often the result of dialogue about data 
in conjunction with mode of instruction. More changes 



Page 3 of 13O’Connor and Park Disciplinary and Interdisciplinary Science Education Research            (2023) 5:17 

to instructional delivery have been noted to occur, when 
schools and leaders used PLCs to engage in conversa-
tions about instructional responses to the data gathered 
(Marsh et al., 2015). This finding implies that conversa-
tions about data during PLCs can be powerful opportu-
nities for teachers to reflect on their practice and effect 
change (Benade, 2018). Mann and Walsh (2013) sup-
ported groups of teachers reflecting together to co-
construct knowledge to improve teaching practices and 
increase student achievement.

Methods
This study was designed to investigate the impact 
of effective collaboration on the DBDM that occurs 
amongst teachers when analyzing student assessment 
data from various assessments, as well as its influence 
on teacher practice. As the specific decision making that 
results from DBDM, as well as the effect of collabora-
tive data analysis have been under-researched (Supovitz 
& Morrison, 2015; van der Scheer & Visscher, 2016; van 
der Scheer et al., 2017; van Geel et al., 2017), this study 
potentially fills some gaps in this area of education prac-
titioner research.

An exploratory case study approach in a natural set-
ting was used in this study. This method is appropriate 
because it investigates an intervention which did not ini-
tially have clear outcomes (Baxter & Jack, 2008; Creswell, 
2013; Hesse-Biber, 2017; Yin, 2014) in an understudied 
area (Datnow & Hubbard, 2015; Gummer & Mandinach, 
2015) while determining the effects of collaboration on 
DBDM and teaching practice (Baxter & Jack, 2008; Cre-
swell, 2013; Hesse-Biber, 2017).

Research participants and context
Five teachers at a junior high school (7th through 8th 
grade students) volunteered to participate in the study. 
All participating teachers were teaching science and 

coming with varied levels of experience in education 
and participation within PLCs. Table 1 presents partici-
pating teachers’ backgrounds in education and teaching 
experiences. The junior high school (NJH) that this study 
took place in was in the southern U.S. and had an enroll-
ment of approximately 1050 students. NJH was a seventh 
through eighth grade school having opened in August 
2016. This school was chosen for a few reasons. At this 
school, the students tended to perform well, with most 
students making the minimum grade considered passing 
by the state. However, the percentages of students per-
forming at higher levels was not where administration 
thought that it should be. There were also gaps in perfor-
mance between all student averages and those in subpop-
ulations, particularly those students in special education 
or labelled as Emergent Bilingual. This problem occurred 
year after year on the state tests. To help combat these 
deficiencies, steps were taken to help teachers better uti-
lise student data to make curricular decisions, the district 
had decided to begin training campus staff on what a PLC 
is, key features of PLCs, and how to begin implementing 
PLCs at each school. This presented a unique situation 
for the study, as we could see how teachers integrated 
new learning into their existing practices, or used it to 
change their practices, to increase student achievement. 
At this particular school, the teachers look at data as a 
group. First, the teachers reviewed data presented silently 
and annotated anything they noticed about that data. 
These noticings must be directly gleaned from the data 
and cannot include conjecture. After a few minutes of 
independently making note of the data, the group shared 
out. The point in this practice was to make sure teachers 
stay grounded in what the data was telling them rather 
than relying on assumptions and anecdotal evidence. 
After some time discussing what they saw in the data, 
the teachers then generated questions that stemed from 
what they noticed. Again, these should be questions that 
focused on the data and what it was presenting. These 
questions were then used to reflect on teaching practice 
to identify areas of strength and weakness.

Additionally, the state this study took placed in assesses 
eighth grade science students each year. This assessment 
covered standards taught in sixth and seventh grade in 
addition to the ones taught in eighth grade. The format 
of this assessment meant that the curricular decision 
making from grades six to eight must be streamlined and 
effective to ensure success of eighth grade students on 
the state examination.

Data sources and collection
The primary data collection included documents such as 
meeting observations and interviews with participating 
teachers. This study was approved by the IRB board at the 
cooperating university and all teacher participation was 

Table 1 Study participant information
Participant Experience Education Assignment
Hermione 8 years Bachelor’s 

degree
7th & 8th science, 
virtual; depart-
ment head

Katie 9 years Bachelor’s 
degree

7th science, face 
to face; athletics 
coach

Martha 21 years Bachelor’s 
degree

8th science, face 
to face

Pam 6 years Master’s degree 7th & 8th science, 
virtual & face to 
face; department 
head

Tina 7 years Bachelor’s 
degree

8th science, vir-
tual & face to face; 
athletics coach

All participants’ names are pseudonyms
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voluntary. To protect teacher identity, all teacher names 
are pseudonyms. Data collection began in the spring of 
the 2019–2020 school year, paused during the COVID-
19 shut down, then recommenced in the spring of 2021. 
Initial data collection started with a focus group inter-
view (FGI) consisting of all participating teachers. Focus 
group interviews are more conversational and allow for 
the gathering of new ideas in exploratory research such 
as this study (Hesse-Biber, 2017). Teachers’ lesson plans, 
lesson schedule calendars, and PLC planning documents 
were collected. PLC documents included protocols for 
data analysis and grading period calendars. Observa-
tions occurred in two types of meetings. Department 
meetings occurred at least once per week whereas PLCs 
occurred once per grading period (every six weeks). 
Weekly department meetings were led by the depart-
ment head for grade level. During these meetings recent 
assessment data was discussed with the intent of deter-
mining if instructional adjustments needed to be made in 
the teaching that followed. The PLCs lasted a full day and 
served to plan out the next grading period’s instruction. 
During this time the teachers would look at historical 
state assessment data to determine effective and ineffec-
tive teaching from previous years, the amount of time 
needed to be allocated to teach each standard for that 
grading period, as well as where assessment needed to be 
implemented to gauge learning. Observations that took 
place during department meetings and PLCs allowed 
the author(s) to see the amount of collaboration that 
occurred during DBDM to see how the teachers reacted 
to and analysed the student assessment data. The first 
author also conducted observations in individual teach-
er’s classrooms. In total, twelve classroom observations 
(395 min) were conducted. Semi-structured focus group 
and individual teacher interviews were also conducted 
to provide further insight into observations. These inter-
views allowed teachers to provide their own context to 
the study both individually and as a group. Interviews 
were recorded using a video recording feature on a laptop 
computer. Verbatim transcripts were typed up for each 
interview. Transcripts with interpretations were sent to 
each participant for review to build trustworthiness. The 
questions for the interviews generated from the literature 
and the observations. The first author kept the interview 
questions open-ended and general, to preserve the per-
spective of the interviewee and maintain focus on the 
phenomena under investigation (Creswell, 2013). There 
were two focus group interviews and several individ-
ual semi-structured interviews (15 interviews, 219  min 
total). The first focus group interview was conducted 
with all participants and occurred at the beginning of the 
study. The second focus group interview also had all par-
ticipants and occurred at the end of the study.

After meeting observations, the first author conducted 
a round of semi-structured interviews with each par-
ticipating teacher. These questions were generated from 
previous observation and document analysis. Example 
interview questions were “What role does collaboration 
play when analyzing student data?”, “How often do you 
analyze data collaboratively?”, and “How does that impact 
your teaching?” The study ended with a final round of 
individual interviews and one full department FGI.

Data analysis
This study involved the collection of data from both focus 
group (2 times) and one-on-one (15 times) interviews, 
classroom (12 times) and meeting (8 times) observa-
tions, and PLC documents such as planning calendars. 
Due to the exploratory nature of this study, we did not 
want to approach data analysis with preconceived codes. 
Rather, an emergent coding analysis was employed. Each 
piece of data went through several iterations. Interview 
transcripts and observation notes were coded line by line 
emergently when behaviour was as collegial collaboration 
over data, as well as implementation of interventions to 
meet all students’ needs (Charmaz, 2014; Creswell, 2013). 
Specifically, the initial iteration of data analysis involved 
applying interpretations to the data. These interpreta-
tions of transcripts or protocols were then sent to indi-
vidual participants for verification.

In the next iteration, these initial codes were then given 
focused codes, with similar lines of text receiving the 
same code. Then those codes were condensed into emer-
gent themes. Code descriptions can be found in Tables 2, 
3 and 4 in the following section.

To look for patterns across individual participants, as 
well as grade levels, we looked at the codes applied to 
individual interviews and classroom observations. The 
number of each code under each theme was counted 
for each participant and then converted to a percentage 
based on the number of codes received by other par-
ticipants. These percentages were used to see how the 
themes varied across participants as well as by grade level 
(7th versus 8th grade). We note that we observed and 
collected data from an existing PLC. The data collected 
was then analyzed iteratively, with input from an external 
qualitative research expert, to identify emerging themes 
and patterns. This process allowed us to gain insights into 
how teachers naturally collaborate and utilize data. Also, 
by consulting and checking our emerging themes and 
data analysis process with a qualitative research expert 
who holds a PhD in qualitative research methodology 
provides evidence to support validity of our analysis 
methods (Maxwell, 2013).
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Trustworthiness
This study involved multiple source points of data such 
as participant interviews, persistent field observations, 
gathering of relevant documents, reflexive journaling for 
triangulation (Creswell, 2013; Hesse-Biber, 2017; Lincoln 
& Guba, 1985); and data analysis protocols and analysis 
from prolonged engagement (Hesse-Biber, 2017). This 
technique allowed researchers to provide support for, or 
shed light, on a theme or perspective from the investiga-
tion, involving looking for common themes across all data 

that is collected (Creswell, 2013). This study took place 
over several weeks at a junior high school, during the 
spring of the 2019–2020 school year, and then through-
out the 2020–2021 school year. Also, data interpreta-
tion results were shared with participants to seek their 
verification. The first author held the positions of campus 
testing coordinator and academic facilitator at the same 
school as the participating teachers. While this arrange-
ment could potentially introduce bias, it also provided 
the researcher with the advantage of operating within a 

Table 2 Grounded collaborative analysis with codes, descriptors, and examples
Code (n, %) Descriptor Examples (source)
Reflective, 
comparative 
data analysis 
(65, 50%)

During analysis, 
teachers were 
comparative to 
identify areas 
of strength and 
weakness.

(1) So, if one, or as a group, one class is successful, and one is not as strong. Or if across all classrooms there is an 
error, you can address what is wrong, go back to a reteach, or try to scaffold it with instruction throughout the 
next unit (Pam, interview).

(2) I think it’s very important to see what teachers are strong at, and what other teachers, aren’t. [Then you are] 
able to ask, ‘well how did you teach that?’ (Hermione, interview).

(3) We are not looking at just the way that the data is laid out we’re not looking individually at how each teacher 
did. You did a good and you did it bad, it’s more like, it’s like what do we need to do to bring that teak percentage 
up (Hermione, interview).

Multi-fac-
eted view 
of data (28, 
22%)

Teachers used 
overall, standards-
based, and item 
performance in 
their analysis.

(4) I … look at overall standards performance. And then I do look at individual students. And if there is like a big 
problem with one of the standards, then I will ask her [points to Hermione’s classroom next door] (Katie, interview).

(5) I look at the class, at their grades. Then I look at each class by assessment item to decide which items were 
most missed. Then I look at, what choices they made. Like, did everyone choose this answer as the wrong one, 
or is it more erratic with the distractors. So, I start with each class, then break it down by individual question. Um, 
then break down classes by Pre-AP and Aca[demic] (Tina, interview).

Collabora-
tive DBDM 
(22, 17%)

Collaborative 
analysis to provide 
multiple perspec-
tives on data.

(6) I think [data analysis] … without collaboration cannot truly be successful. I can look at data across all 8th grade 
teachers, [but] I only get to see one side of the data because I cannot see what is going on in the classroom…
Without collaboration we would not be able to see that. We would only have one side and be partially successful 
(Pam, focus-group interview)

Application 
of historical 
data (14, 
11%)

Teachers relied 
on historical data 
to determine 
effective and inef-
fective teaching 
strategies.

(7) Teachers look at past years lesson plans to determine how teaching and assessment align. For standards with 
high performance, they stick to what has been done in the past, with minor adjustments based on current needs. 
For standards with low performance, adjustments to activities are made to better address students
(PLC observation).

(8) The teachers look at historical trends from state and district assessments to find areas of strength and weakness 
to help tailor their review time for the upcoming state assessment (PLC observation)

(9) Teachers are viewing different data sources in this PLC. First, they look at historical data curated by district per-
sonnel. This is an excel workbook that shows student performance by standard on state assessments 2016–2019 
(2020 state assessments were cancelled due to COVID 19) (PLC observation).

All names are pseudonyms

Table 3 Collaborative structure with codes, descriptions, and examples
Code (n, %) Descriptor Examples (source)
Proactive collabo-
ration and plan-
ning (31, 47%)

Intentional and 
planned, using 
historical assessment 
data

(1) I like the pre-planning because then I can get [the students] focused on the issue correctly from the 
beginning instead of having to go and reteach from the beginning… So, everyone is on the same page. 
(Katie, interview)

(2) What I think is amazing is that we have here at this junior high, is we have those PLC days. We’re able to 
sit there and talk about data or whatever I mean, that makes a huge difference, especially the collabora-
tion for especially being very new (Martha, interview).

Reactive collabora-
tion and planning 
(15, 23%)

Intentional and 
planned for using 
current student as-
sessment data

(3) [O]ur tests we have several, several [standards] per test. So, we will look at item analysis to see if it is just 
the [standard] itself, or if it was a question… And then we deep dive into comparing [the item] to how we 
taught that content (Pam, interview).

(4) The teachers share and discuss strategies to help the current students in the immediate future as they 
prepare for finals over the next few weeks (Department meeting observation).

(5) Teachers discuss strategies to reteach students who struggled with the 7th grade assessment. They in-
dividually determine if the reteach in small group or to a whole group (Department meeting observation).

All names are pseudonyms
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data-rich environment and having pre-established rap-
port with the participants. The researcher had previously 
served as a teacher at the junior high school for three 
years. Building trust and confidence among study par-
ticipants is a critical aspect of research (Creswell, 2013), 
and this is often achieved through prolonged engagement 
within the research field (Lincoln & Guba, 1985; Lin-
coln & Lincoln, 2005). While inter-rater-reliability (IRR) 
is commonly used as a measure of agreement in quali-
tative research analysis, researchers emphasized that 
validity in qualitative research is not solely dependent on 
IRR (Maxwell, 2013) but can be achieved through other 
methods such as triangulation, peer debriefing, and rich 
description (Guba, 1981). For example, we performed the 
debriefing function with other professionals who were 
college professors with PhD in education.

Results
Below, we presented emergent themes about how teach-
ers analysed student assessment data.

Theme 1: grounded collaborative analysis
Grounded collaborative data analysis refers to codes 
which involve the group of teachers making instructional 
decisions based on data. These codes also indicate that 
multiple views of the data such as overall performance 
and standards-based performance were used to gain a 
comprehensive view of student performance.

Participating teachers stated that they often looked at 
student data, whether from an informal assessment dur-
ing teaching or a formal assessment such as a quiz or 
test, immediately on their own. After the teacher’s initial 
independent analysis, they met either a grade level (Mar-
tha, Pam, and Tina; or Katie and Hermione) or a whole 
department (all five teachers, plus nonparticipants) to 
analyse the data and make instructional adjustments. 
To allow for multiple perspectives and vertical align-
ment from 7th to 8th grade science in the data analysis, 
the group met as a department (both grades) for major 
assessments such as district assessments or benchmarks. 
Table 2 lists the codes related to this theme, along with 
descriptors, and examples from the interviews and 
observations.

Table 4 Interventions to increase student achievement with codes, descriptors, and examples
Code (n, %) Descriptor Examples (source)
Small group inter-
vention based on 
data (31, 35%)

Data-based, 
targeted ac-
tivities to increase 
achievement

(1) The students are working a question with a diagram. Pam helps the students break down the diagram 
by having them label if the potential or kinetic energy is increasing or decreasing from letter to letter (Pam, 
classroom observation).

(2) Small group is most effective for me personally because you also can throw in the collaborative element 
of not excessive high-low [students] but you can have students with a strong understanding and by having 
them work collaboratively together in small group I can uh probe …. And have them add more back-
ground to what they know (Pam, interview).

Intentional inter-
ventions increase 
student achieve-
ment (25, 28%)

Data-based 
interventions

(3) So, you have this plan set aside, but eventually you are with your group, and you may have to change or 
restructure something to really help them (Pam, interview)

(4) You must really plan that time window for the kids and that moment. Or pick times when you are doing 
other things and pull them where they’re not going to get behind on other things [assignments, work] 
(Hermione, interview).

Instructional 
adjustment based 
on data (15, 17%)

Using historical data 
to make intentional 
adjustments to 
teaching

(5) The notes have many pictures and diagrams to demonstrate the concept- watershed and ground water. 
She (Hermione) also spends time breaking down the vocabulary words. When pronouncing the vocabulary 
words, she is sure to enunciate (Hermione, classroom observation).

(6) Some students are struggling with the current topic. Katie pulls up previous notes that used several pic-
tures. She uses these pictures to provide clarification to students who are struggling with the differentiation 
between different types of events (i.e., tornado vs. hurricane vs. tsunami) (Katie, classroom observation).

(7) If I noticed that was a significant amount [of students] …. Maybe even just one per group I will stop 
what we are doing and do a quick reteach… Then I will go back [to] see how it is going and if it is… (Pam, 
interview).

Structured and 
planned for 
assessment to 
gauge progress 
toward learning 
goals (9, 10%)

Teachers continually 
assessed students 
to gauge their 
understanding of 
the content. Teach-
ers used the data to 
provide immediate 
and relevant feed-
back, or intervention 
as needed.

(8) You want to make sure it [the struggle of the student(s)] is a consistent issue of they are completely 
misunderstanding instruction (Pam, interview).

All names are pseudonyms
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Code 1. Reflective, comparative data analysis
The code reflective, comparative data analysis referred to 
instances where teachers used student assessment data 
in a comparative manner. Teachers would compare the 
overall performance of their students with those of other 
teachers in the group. They also compared performance 
on individually assessed standards with each other. This 
type of analysis revealed individual teacher’s strengths 
and weaknesses which led to the sharing of strategies 
that may help to increase overall achievement across the 
grade level. During PLCs, we observed that teachers used 
historical test data from previous years’ district and state 
assessments coupled with recent years’ school calendars 
and lesson plans to reflect on how the data resulted from 
their teaching. In interviews, all teachers expressed that 
this form of data analysis had an impact on their teach-
ing practice, as it helped them to see effective strategies 
they should keep and share and ineffective strategies 
they should shed. For example, Tina had previously dis-
cussed how she had worked at a previous school as the 
only eighth grade science teacher. In those instances, she 
mentioned the difficulty in working on a team of one as 
she had no means of comparison to determine the effec-
tiveness of her teaching, “I’ve also been at another school 
where I was just the only eighth grade science teacher so 
collaborating with a little bit more difficult. It’s a lot bet-
ter when you have people in house to collaborate with and 
bounce ideas off.” This may be why she relied so heavily 
on comparative analysis when reflecting on her teach-
ing. Pam, Tina, and Martha all taught on the same team. 
Pam (22%) and Tina (30%) both had higher percentages 
of codes regarding reflective, comparative data analysis 
than Martha (13%). This could be because Martha, while 
a veteran teacher, is new to the campus. Whereas Pam 
and Tina, stated they were trained on this type of analysis 
by a former department head and the principal.

According to Hermione (Table  2, example 2), it is 
important to compare data so that teachers can share 
strengths and improve on weaknesses. She also stated 
in an interview, “we are not looking at just the way that 
the data is laid out we’re not looking individually at how 
each teacher did… [It’s] more like what do we need to do 
to bring that standard’s percentage up (Hermione).” Being 
reflective led to the shedding of ineffective teaching strat-
egies, as well as the sharing or curating of new ones, all 
with the goal of increasing student achievement. Pam 
indicated that comparing across classrooms helped her to 
plan how she can reteach with her students or approach 
a topic from a new perspective (Tables 2, example 1). She 
was reflective in that if her data revealed that there was 
weakness in her teaching, but strength in another teach-
er’s practice, then that was a resource she needed to tap 
into to refine her practice. The same could be said about 
Hermione (Tables  2, example 2 and 3). Having those 

types of conversations with colleagues indicated there 
was trust where teachers could be vulnerable with each 
other in their analysis and reflection, and a level of will-
ingness to adapt or change their individual practice as 
needed.

Code 2. Multi-faceted data view
The theme of multi-faceted data view involves the com-
mon test or quiz data used during the collaborative 
DBDM process and the viewpoint from which it is ana-
lysed. Data would be looked at in terms of how students 
performed overall, but this did not fully reveal why they 
saw those results. Therefore, teachers would dive deeper 
into the data by looking at how students performed on 
individual standards and assessment items as well. While 
the teachers in this department looked at overall perfor-
mance by grade level, teacher, and class period, they also 
looked at the data through multiple views such as break-
down by standard and item analysis. One of the most 
common data views referenced in interviews and seen 
during observations was the item analysis, where teach-
ers broke down individual questions. During this analy-
sis they looked at the question format, as well as how the 
item corresponded to the standard, to make sure that it 
was correctly addressing the content that was taught. 
Katie (Table  2, example 4) demonstrated that teachers 
also used item analysis to not only see how many stu-
dents were getting the question correct, but also to iden-
tify possible misconceptions that may exist.

During PLC days, the teachers used a standards-based 
analysis to see how students performed on state stan-
dards overall, focusing on the standards to be taught in 
the upcoming grading period. This approach guided their 
planning regarding the order in which state standards 
were to be taught, how long should be spent on each 
standard within the grading period, as well as what teach-
ing strategies appeared to be effective. Katie (Table  2, 
example 4) indicated that using a standards-based analy-
sis showed the teachers which teaching strategies were 
effective or ineffective. If major problems were identified, 
the teachers reached out to each other for help.

Tina (Table  2, example 5) demonstrated that teachers 
also analysed data by class level (advanced versus on-
level). This indicated that teachers would assess if their 
differentiation for ability level was effective. Students in 
advanced classes were given more rigorous assessments 
to demonstrate higher-level thinking while measuring 
the same standards as assessments in on-level classes. 
As Tina mentioned, by taking their data analysis from 
an overall view to a class level view, teachers could see if 
their interventions and extensions were effective.

Interviews with Pam had the highest percentage of 
codes regarding multi-faceted data views (53%). She 
often referenced using multiple views of data including 
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overall performance, as well as item state standards based 
analysis, when looking at student assessment data. Pam 
claimed that the variety in data views, coupled with mul-
tiple perspectives from teachers, was powerful in reveal-
ing what the data was saying to her and the group. Katie’s 
percentage (20%) was interesting because her reflective 
comparative analysis percentage was lower than other 
participants. She mentioned that she used data more for 
analysing state standards as well as identifying student 
misconceptions. This indicated that she looked at data 
from multiple views, but from the interviews, did not 
reflect on her teaching as much. Neither Hermione nor 
Martha mentioned looking at data from multiple views. 
Hermione did discuss how comparing data with each 
other was important, but never discussed looking at the 
data from multiple views such as by overall performance, 
item or standard.

Code 3. Collaborative DBDM
Collaborative DBDM refers to any reference teachers 
made to collaborating and making decisions over student 
data. The science teachers indicated that collaborative 
DBDM was important to their success with students as it 
helped them to see the data from multiple perspectives.

Pam had a high percentage of collaborative DBDM 
codes from her interviews (29%). She placed a lot of 
emphasis on looking at data together and discussed how 
integral this process was to get the full story about the 
student assessment data. This was also indicated in Pam’s 
example (Table 2, example 6). In other words, even if the 
teachers compared their data to another teacher’s, it was 
still only their personal perspective in the interpretation 
as they were not in each other’s classrooms. They did 
not always see what each other was doing that might be 
effective or ineffective for students. When teachers col-
laborated in DBDM, they were able to see the data from 
multiple points of view, thus illuminating evidence not 
seen on their own as highlighted by Hermione’s example 
below.

This year we’ve done the ‘I notice, I wonder’, which 
kind of takes the pressure off like ‘you did a bad job’ 
in looking at the data overall. [We’re] just trying to 
help [with] student growth, so I feel like when we col-
laborate that way, we’re talking about things (Herm-
ione).

As such, the data protocol kept teachers focused on 
the story the data was telling. Therefore, the teachers 
remained focused on what was essential to increase stu-
dent success and were able to be more reflective in their 
teaching. This was further demonstrated by Martha. 
In an interview with her, she said that teachers should 
collaborate over data, but this effort was only helpful if 

teachers used that data to improve their practice in the 
immediate and future teaching.

Code 4. Application of historical data
All the teachers mentioned historical data (11% of codes) 
use in their analysis and planning. However, Martha had 
the most codes regarding application of historical data 
from her interviews. She stated that looking at the stan-
dards analysis to break them down was helpful, but also 
that looking at previous assessment items also informed 
her teaching approach. Examples 7, 8, and 9 from the 
table demonstrated how the department used historical 
data while planning collaboratively (Table  2). From the 
historical data they determined standards that were weak 
overall and reflected on how that content was taught in 
the past. They used this data to keep effective teaching, 
shed ineffective teaching, and target the acquisition of 
new strategies which may increase achievement:

I really liked this year when we looked at the ques-
tions and the data from last year’s district tests and 
how successful students were with the upcoming six 
weeks unit. So, seeing that and collaborating, and 
discussing what it was that was hindering success for 
that standard (Pam).

By looking at the historical data through multiple data 
views, teachers were able to hone in on strengths and 
weaknesses in their own teaching. This allowed them to 
plan more intentionally in the current year to increase 
student achievement on those types of items as well as on 
the standards to be taught.

Theme 2: types of collaboration
The group of participants for this study were highly col-
laborative, meeting often in either formally planned or 
informal, random meetings. From the data, two types of 
collaboration emerged within the department: Proactive 
and Reactive Collaboration. Throughout the study the 
type of collaborative structure demonstrated an impact 
on how data analysis occurred as well as teaching prac-
tice in the classroom. Table 3 shows codes related to the 
theme of collaborative structure along with code descrip-
tors and examples from the interviews and observations.

Code 1. Proactive collaboration
Proactive collaboration and planning involved teachers 
using data to plan for upcoming instruction. This type 
of collaboration occurred during the PLCs each grad-
ing period and in weekly department meetings in prep-
aration for the teaching that would occur the following 
week. This collaboration was intentional and meant to 
create the structure of teaching as well as share strate-
gies which have been proven effective by historical data. 
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These meetings used historical data analysis to identify 
which may best serve the current group of students. The 
teachers worked proactively to develop and fine tune 
their lesson plans based on trends and patterns in his-
torical data, so that all teachers would be instructionally 
aligned for upcoming units.

During the PLC days provided each grading period 
(once per six weeks), departments met for the entire 
day. They paced out their calendar based on the district 
scope and sequence, as well as by using historical assess-
ment data from previous state and district assessments to 
identify trends and patterns in the data which may reveal 
standards that needed more emphasis than others. This 
was a time that teachers dissected the standards to truly 
grasp what was required of them in teaching. Martha 
(14% of proactive collaboration codes) demonstrated that 
having protected time to plan together allowed teach-
ers to break down the standards needing to be taught, as 
well as more effectively plan for upcoming units (Table 3, 
example 2). She explained how having the time to break 
down standards and look at previously used test items 
was important to help her get into the mindset of teach-
ing new content at the secondary level.

Additionally, with the use of data, the teaching can 
be planned in a more targeted manner to best meet the 
needs of students based on historical trends in the data, 
as well as what current students may need instructionally. 
As Katie mentioned (Table 3, example 1), this proactive 
collaboration helped the teachers focus on the students, 
as well as be aligned in their teaching. Proactive collabo-
ration can help to streamline teaching, keeping it more 
efficient so that the focus can be on student learning and 
progress.

In the interviews, Katie was the only teacher who men-
tioned that this type of collaboration was perceived as the 
most impactful. However, Hermione has the most proac-
tive collaboration codes from her interviews (38%). This 
could be attributed to her role as a department head as 
the review of historical data is important for guiding the 
planning process during the PLC planning days, as well 
as weekly meetings set to prepare for the next week of 
teaching.

Code 2. Reactive collaboration
Reactive collaboration often occurred after a quiz or test 
was given during weekly department meetings. This can 
be seen in Table  3 (examples 3, 4, and 5). The teachers 
analysed data starting with overall performance and then 
looking at a correlation between the teaching done and 
how students responded to each item on the assessment 
(Table  3, example 3). During this collaborative analysis, 
the teachers were comparative, looking for individual 
strengths and weaknesses, as well as strengths and weak-
nesses across the grade level. This comparative analysis 

was used to determine what was working well, and what 
instructional adjustments needed to be made the next 
week, such as reteaching of content or increased small 
group instruction.

[From the data] if one classroom has a greater suc-
cess than another classroom, you can address small 
changes that need to be made. (Pam).

The example from Pam above demonstrated that during 
reactive collaboration, the teachers were comparing each 
other’s data.

Theme 3: teachers’ instructional decision changes
The goal of their meetings over data was to find solu-
tions and interventions which lead to increased student 
achievement. Table  4 shows the codes related to this 
theme along with descriptions and examples for each.

Code 1. Small group intervention based on data
In classrooms, the way students were grouped and the 
activity they do would vary, depending on their need(s). 
Sometimes students would be grouped together based on 
similar abilities as demonstrated by historical data. Pam 
and Martha both stated that they used this method when 
implementing station type activities. They also both had 
the highest percentages of small group codes with 31% of 
the codes from both classroom observations and inter-
views. As stated by Pam (Table 4, example 2), small group 
instruction was often the most effective intervention tool 
for her. Pam grouped students in different ways for small 
group instruction so that sometimes she was the main 
teacher, or so that peer tutoring could occur. This dem-
onstrated a data-based approach to small group instruc-
tion where students were pulled homogeneously based 
on similar capabilities, or varying capability in heteroge-
neous grouping.

Code 2. Intentional interventions
From the data we could see that intentional interven-
tion was important to this group of teachers. Intentional 
interventions to increase student achievement codes 
were applied to text segments which indicated that the 
intervention in place was planned for proactively or reac-
tively, both based on data. This means that the interven-
tion was intentionally planned with the intent to help 
increase student achievement. For interventions to work, 
as Hermione explained (Table  4, example 4) that they 
must be intentional.

Teachers in this group frequently planned time for 
intervention. Pam and Tina had the highest percent-
ages of this code with 52% and 30% respectively. The 
state in which this study took place measures students 
at the end of each year in certain grades and subjects. 
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The performance of students on these assessments 
was used as an accountability measure for the school’s 
rating (A, B, C, D, or F). As the teachers at this school 
wanted their school to be rated high, they worked hard 
to intervene instructionally for students, so that all stu-
dents could perform at a high level. This might explain 
why the eighth grade teachers had higher percentages for 
this code than seventh grade teachers as they have the 
pressure of state testing at the end of the year. They may 
have felt the need to intervene intentionally and often to 
increase student achievement. However, as demonstrated 
by Pam (Table 4, example 3) we could also see that having 
planned the time for the intervention was important to 
them as they wanted students to be successful. As Herm-
ione noted (Table 4, example 4) the time for intervention 
needed to be intentionally planned, and what happened 
in the classroom also needs to be planned. This demon-
strated that the teachers allotted time for intervention to 
address student needs based on data, as well as plans for 
those students who have mastered the content and did 
not need intervention.

Code 3. Instructional adjustments based on data
The code of instructional adjustment based on data was 
used when teachers made adaptive, instructional changes 
in the moment based on data and/or observations. 
According to Pam (31% of codes), this data was invalu-
able and used frequently in her classroom:

Informal data, to me…. I think it is used the most. I 
think unintentionally almost because you are using 
it in class, daily like feedback (Pam).

For Pam, instructional adjustments in the classroom 
observations were seen in the upfront support that she 
provided to students in areas where they are known to 
struggle. In one classroom observation, she frontloaded 
her teaching by reviewing formula triangles and how to 
use them before having the students work independently 
in their station activities. She then pulled small groups 
with targeted strategies to help students where they 
struggle.

This code was also applied when teachers talked about 
changing their instruction from one year to the next 
based on recent data. Martha (33% of codes) demon-
strated this in the example below:

I think it helps as a teacher to really know how in 
the past it has been asked, and the question form, as 
well as what images, the pictures… to help bring that 
to the classroom (Martha).

Interventions and instructional adjustments can vary 
based on student need. Frequently the teachers grouped 

students who showed similar learning outcomes based 
on data. However, according to Pam, sometimes whole 
group interventions were used based on the data 
(Table 4, example 7). Martha reflected a similar point of 
view below.

It might have just been the way I taught it, that 
maybe I did not explain it well enough too. I really 
want to look at where [the students] are weak at. I 
look at the percentages and I think about how it was 
taught. Then I can base my review off that. (Mar-
tha).

As she analysed assessment data, Martha looked at the 
standards where students were weak. She recognized that 
there was something missing in her teaching, and there-
fore was sure to reteach that content to make it clearer, as 
well as spiral it back into the review.

Code 4. Structured and planned assessment to gauge student 
progress
Teachers constantly assessed students to ensure that 
they were progressing in their learning and increasing 
in achievement. Especially those that taught the eighth 
grade, they had significantly more of this code in their 
observations and interviews, Pam (33%), Martha (24%) 
and Tina (24%), than the two seventh grade teachers, 
Katie (12%) and Hermione (6%). From the calendars cre-
ated during PLCs, it can be seen that these teachers did 
plan to have assessments during their units of teaching 
to gather evidence of student progress, and they men-
tioned the use of this data in the interviews. Structured 
and planned assessments were standards based and 
intentionally planned assessments. Teachers checked for 
understanding in multiple ways. Sometimes these checks 
are informal such as, “with your fingers show me on 
a scale of 1 to 5 your level of understanding.” However, 
an intentionally planned assessment is one that is writ-
ten to truly gauge what students do and do not know at 
critical points of instruction so that adjustments can be 
made if necessary. The purpose of these assessments was 
to gauge student progress throughout the content being 
learned. Teachers used these assessments to reflect on 
their teaching, and either extend or intervene based on 
student need (Table 4, example 8).

Purposeful assessments seemed important to these 
teachers. While some assessments like online interactive 
games were not relied upon as much, for the most part 
the formative and summative assessment data were used 
by the teachers. Especially, formative assessments were 
often embedded within the learning as demonstrated by 
Hermione in the example below:

Having [the students] do some exit tickets, I was able 
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to go through those exit tickets and pull out the kids 
and put them into three groups – They got it, they 
were kind of getting it, or they were completely lost 
(Hermione).

Hermione also mentioned later in the interview that if 
you didn’t use the data from a formative assessment, then 
it was a waste of time for teachers and students.

Assessment continued even after the quiz or test. 
Teachers would provide a data based reteaching, either 
whole or small group, and then assess the students again 
to ensure that their learning progressed:

At the end of small group, I’ll have some sort of 
activity for them to do on their own. I’m just moni-
toring them to see where they go with it… to see if 
they’ve gotten a better grasp of the concept (Pam).

This demonstrated that just relying on the reteach was 
not enough. To know if students have corrected or 
extended their learning appropriately, the teachers must 
continue to assess. The practice of continued assessment 
indicated that teachers were constantly monitoring stu-
dents to make sure they were fully prepared for the state 
assessment and summative assessments (final exams) 
given at the end of the year.

Discussion
The participating teachers valued their collaboration in 
PLCs and were appreciative for the protected time to 
meet. They reflected on their practice while using this 
data and were willing to adapt their practice accord-
ingly to achieve the goal of increasing student perfor-
mance. In this study, we found a relationship amongst 
types of collaboration and the approach to data analysis, 
and teachers’ instructional decisions. Specifically, dur-
ing proactive collaboration, the teachers often used data 
from prior years’ district and state assessments with 
the purpose of reflecting on previous teaching practices 
which were found to be effective or ineffective based on 
the data. They looked at each assessment item and inter-
preted the results to find student misconceptions. Based 
on the item analysis, teachers sought new ways of teach-
ing to remedy unsuccessful teaching for the new school 
year. This supports a claim by Kaufman et al. (2014) that 
DBDM should involve teachers analysing data while sub-
sequently reflecting on the teaching strategies that led to 
those results, and then make curricular adjustments as 
needed. By looking at individual item performance and 
reflecting on teaching, teachers would determine if their 
teaching was matching the level and method at which the 
content was assessed. If not, they changed their teach-
ing methods to best meet student needs. Additionally, 
multiple data views, such as looking at overall student 

performance, performance based on individual stan-
dards, and item analysis, allowed the participating teach-
ers to see patterns in the data, as well as find evidence 
regarding effective and ineffective teaching strategies. All 
teachers referenced the importance of this type of collab-
oration when planning their lessons.

Reactive collaboration refers to collaboration which 
occurred within a day or two after a common or district 
assessment data was given. During these data meet-
ings, the teachers mainly used current assessment data 
from district level or common assessments and focused 
on students’ overall performance along with item level 
analysis. This is different from proactive collaboration, 
which occurred before teaching and used historical data 
to make instructional adjustments. During reactive col-
laboration, teachers would compare their current stu-
dents’ data with the intent of identifying areas of strength 
and weakness in teaching amongst themselves. From 
proactive collaboration, we found that they sought new 
methods of teaching by discussing which teaching strat-
egies were effective or ineffective from historical assess-
ment data. Teachers also discussed next steps regarding 
whether to reteach the concept(s) immediately or move 
on with teaching but help low performing students in 
upcoming learning via warm ups, small group activities, 
or additional homework. According to Benade (2018), 
necessary skills for reflective practice include the ability 
to reflect critically on their own practice, as well as a will-
ingness to exchange feedback, which requires both hon-
esty and courage, key characteristics needed for dense, 
effective networks of people (Bourdieu, 1986; Coleman, 
1988; Häuberer, 2011). The teachers in this study aligned 
with this research as they were reflexive and used these 
comparative analyses to look at ways in which each 
teacher can improve so that overall student achievement 
was increased. As Doubet (2012) found, collaborative 
teamwork when analysing formative assessment data not 
only helped to identify what students were struggling 
with, but also helped teachers hone their assessment 
crafting skills.

Although Bocala and Boudett (2015) claimed that 
teachers often do not know how to use data to make cur-
ricular adjustments, when looking at the collaborative 
efforts of this group of teachers, it appeared that they not 
only frequently analysed a variety of data, but also used 
them to adjust their teaching practice from year to year, 
and week to week. This indicated that looking at multiple 
forms of data in a reflective and comparative manner was 
important to these teachers. Thus, the results from the 
current study showed the positive effect of the DBDM 
process on teachers’ practices in analysing and interpret-
ing data and reflections on their practices.

In summary, the decisions being made depended on 
the purpose of the collaboration and what data was being 
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analysed at that moment. For example, while looking at 
historical data over physics standards, the teachers found 
that items asking students to interpret tables and graphs 
were the lowest performing ones. Therefore, when plan-
ning for that grading period, they were intentional in 
adding more opportunities for students to construct 
their own tables and graphs from data collected during 
a lab investigation or curated, as well as analyse data and 
graphs with the content further demonstrating how his-
torical data can be used to make changes from year to 
year.

The eighth-grade science team showed frequent 
instructional adjustments from week to week during 
the chemistry unit. Meeting frequently while using data 
to reflect on teaching and identify areas of student need 
allowed more opportunity for them to adjust their teach-
ing to increase student achievement. Conversely, the 
seventh-grade team used historical data to plan but did 
not reflect as much on current data or observations to 
make instructional adjustments. The results support that 
teachers need to have the fortitude to analyse data, reflect 
on teaching, and most importantly willing and able to 
make instructional adjustments in the classroom based 
on reactive collaborative data analysis.

Collaboration over data is essential for school improve-
ment (Robutti et al., 2016; Woodland et al., 2013). By 
collaborating over data, each teacher brings in their 
own individual experiences and influences to help to 
strengthen all students and increase their achievement. 
The level of trust and vulnerability required to partici-
pate in this type of data analysis demands strong con-
nections between educators (Häuberer, 2011). To build 
the strength of their network, teachers need to be will-
ing to share effective strategies, as well as curate or create 
new strategies when present ones are deemed ineffective 
based on student assessment data (Pil & Leana, 2009).

Implications and limitations
This study was conducted on a small group of teachers 
in one school and one content area department. Further 
research could be done in other content areas and differ-
ent school settings. Research in this manner would be 
beneficial to administration, district leaders, and edu-
cational leaders as it would help to demonstrate char-
acteristics of highly collaborative teams and how that 
collaboration enables teachers to disaggregate data dur-
ing DBDM and make necessary instructional adjust-
ments with the goal to increase student achievement. 
It could also help administrators and district leadership 
see where support is needed to better aid teachers in the 
PLC process as well as data analysation with the intent of 
making curricular adjustments. Support could be found 
through training, the addition of instructional coaches 
to schools, and district personnel whose expertise lies in 

these areas. Additionally, teachers would gather as an ad-
hoc basis to discuss their teaching and students’ learning. 
Further research could focus specifically on those ad-hoc 
meetings between teachers and how they impacted their 
teaching practice.

Conclusion
Teachers’ collaboration can take on many forms. 
Depending on the form it takes, collaboration has vary-
ing impact on the type of data analysis done amongst 
teachers, as well as how they share strategies and adjust 
their teaching practice. To make a structure for upcom-
ing teaching, we claim that proactive collaboration is 
necessary where planning lessons is based on trends and 
patterns. Effective planning can be done in this manner. 
However, teachers also need to be sure to gauge student 
progress throughout learning by intentionally planning 
assessments which test student comprehension and 
capability with the content. They need to act reactively 
to those assessments by collaborating over the data to 
make instructional adjustments based on student need. 
This is perhaps the most important type of collabora-
tion as teachers can pre-plan all they want, but if they do 
not address student needs in a timely manner, students 
may not progress with the content. For this type of col-
laboration to occur, we recommend that teachers have 
protected time to collaborate (Farley-Ripple & Buttram, 
2013). Here, supportive leadership could play a critical 
role in ensuring dedicated collaboration time for teachers 
(Farley-Ripple & Buttram, 2013; Supovitz & Morrison, 
2015).
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