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Educational programs document their evidence of design, effectiveness, and impact in order to

be eligible for federal funding. While there is no singular authority that determines a program’s

tier, the Department of Education's Office of Educational Technology provides standards to

assess the varying levels of strength of research for education products.

The categories for ESSA Evidence are: strong (Tier 1), moderate (Tier 2), and promising (Tier 3)

evidence of effectiveness, or demonstrates a rationale to be effective (Tier 4).

This product meets the requirements for Tier 3:

In correlational design, students who used the program are compared to normed referenced

samples or other group averages for comparison.

Multiple studies with the proper design and implementation with at least two teachers and 30

students show statistically significant, positive findings.

The study uses a program implementation that could be replicated.

A third-party research organization has reviewed the documentation for ESSA validation.

When product designers leverage learning sciences to design and

evaluate their programs, educators can better target instruction, and

students' skills soar. Through a correlational study design, a statistical

evaluation shows that student growth is associated with student

product use. This product meets the criteria for LXD Research's ESSA

Tier 3 Evidence.

– Rachel Schechter, Ph.D., Founder of LXD Research

Understanding
ESSA Evidence

Educators search for high-quality research and evidence-based interventions to
strengthen grant applications, to support comprehensive and targeted schools, or
to implement new programming in their schools. Evidence requirements under
the Every Student Succeeds Act (ESSA) are designed to ensure that states,
districts, and schools can identify programs, practices, products, and policies that
work across various populations.
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Class t ime  par tnered  w i th  LXD Research  to  eva lua te

the  impac t  o f  C lass t ime  dur ing  the  2022 -2023

schoo l  year  on  math  teacher  anx ie ty  and  s ta te  tes t

scores  fo r  g rades  3 -6 .  The  ana lyses  examined

s tudents ’  pe r fo rmance  on  the  CAASPP s ta te  tes t ,

iReady  fo rmat i ve  assessments ,  and  teachers '  usage

of  C lass t ime .  Teacher  su rveys  were  inc luded  to

unders tand  math  teach ing  anx ie ty  and  feedback

about  the  p rogram .  Teachers  rece ived  beg inn ing -of -

year  t ra in ing  and  shor t ,  t a rge ted  coach ing  sess ions

th roughout  the  year .  The  schoo ls  tha t  d id  no t  use
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have been more engaged than before.

have a better understanding of strategic thinking types.

have developed proficiency in solving word problems.

retain more information.

are more prepared for assessments.

LXD Research Study: Classtime

Math  assessment  scores  were  h igher  fo r  a l l  g rades ,  w i th  3 rd  and  4 th  g rade  showing

s ign i f i cant ly  la rger  ga ins  compared  to  non -Class t ime  s tudents ,  w i th  more  s tudents

reach ing  p ro f i c iency  on  the  Spr ing  2023 s ta te  tes t  ac ross  g rades .  

Fu r ther ,  when  teacher  usage  was  ca tegor i zed  in to  Low usage  ( i .e . ,  a  few t imes  a  year ;  M

=  4  sess ions ) ,  Modera te  usage  ( i .e . ,  about  once  a  month ;  M  =  8  sess ions ) ,  and  H igh

usage  ( i .e . ,  a  few t imes  a  month ;  M  =  19  sess ions ) ,  C lass t ime  showed a  greater

improvement  on  tes t  scores  the  more  i t  was  used .
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Teachers  us ing  C lass t ime  repor ted  low math  anx ie ty  dur ing  teach ing ,  repor t ing  tha t  they

fe l t  comfor tab le  answer ing  s tudent  ques t ions  and  be ing  observed  dur ing  a  math  lesson .

Teachers  a l so  repor ted  low math  anx ie ty  fo r  s tudents  when  so lv ing  math  p rob lems .

Al l  teachers  agreed  tha t  C lass t ime ’s  resources  were  helpfu l  fo r  implementat ion ,  and  tha t

C lass t ime  ef fect ive ly  complemented  the i r  ex i s t ing  math  cur r i cu lum .  

T E A C H E R  E X P E R I E N C E S  &  P E R S P E C T I V E S

Since using Classtime, students...

...have a better understanding of

strategic thinking types.

...have developed proficiency in solving

word problems.

...retain more information.

...are more prepared for

assessments.

...have been more engaged

than before.
“ I ’m  a b l e  t o  u s e  t h e  f e e d b a c k

f r o m  C l a s s t i m e  t o  k n o w  w h a t

ex a c t l y  s p e c i f i c  s t u d e n t s  n e e d

m o r e  h e l p  o n .”

-3  G r a d e  Te a c h e rr d

“ [C l a s s t i m e ]  e n c o u r a g e d  s t u d e n t s  t o

c h a l l e n g e  t h e m s e l v e s  t o  m a ke

m e a s u r e d  g r o w t h .”

-5  G r a d e  Te a c h e rt h

N  =  1 0  Te a c h e r s  u s i n g  C l a s s t i m e



 

 

 

 

Enhancing Strategic Thinking and Reducing 
Math Anxiety with Tech-Enhanced Formative 

Assessments 
 
By Laura Janakiefski and Rachel L. Schechter 
LXD Research at Charles River Media Inc. 
 
 

Abstract 

With increasing pressure on schools to boost students’ math scores post-pandemic, this study 
investigates the impact of a tech-enhanced formative assessment that incorporates the 
instruction of strategic thinking in math to foster learning. Employing mixed methods, the impact 
of a one-year implementation of Classtime on state test scores was examined for third to 
sixth-grade students. Results indicate significant growth with Classtime, surpassing both 
non-Classtime schools and previous grade-level cohorts within the same school. Third- and 
fourth-grade students used Classtime the most and exhibited the most pronounced 
improvement. High Usage classrooms saw double the gains of Low Usage classrooms year over 
year. These findings highlight Classtime's efficacy in enhancing student outcomes and 
underscore the importance of consistency with formative assessment tools to support math 
proficiency among elementary students. 
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Introduction 

Declining mathematics proficiency worsened by the pandemic (NAEP, 2022) has intensified 
pressure on schools to improve student math scores. Significant disparities in math achievement 
persist among student subgroups, particularly based on socioeconomic status and race/ethnicity 
(Kuhfield et al., 2022; Moscoviz & Evans, 2022). Widespread teacher shortages (Carver-Thomas 
et al., 2022) and well-documented issues of math anxiety for both teachers and learners 
(Schaeffer et al., 2021) further complicate efforts to address pandemic-related learning loss in 
mathematics. 
 
Students who are already behind in math require targeted instruction to accelerate growth, as 
they tend to progress more slowly than students on grade level (Dawson, 2022). Training in 
strategic thinking in mathematics can decrease math anxiety and improve performance 
(Passolunghi et al., 2020). Adaptive, tech-enhanced formative assessment has been shown to 
positively impact student engagement and learning (Beesley et al., 2018; Rakoczy et al., 2019; 
Schechter et al., 2015). Notably, the alignment between formative assessment practice and the 
format and content of testing is important for learning outcomes (Yang et al., 2021). Classtime’s 
assessment platform offers formative assessments aligned with the eight Standards of 
Mathematical Practices and the Common Core State Standards (CCSS) for grades 1-8, offering 
formative assessments to gauge students' understanding and strategic thinking in mathematics.  
 
Classtime is designed to be incorporated into weekly teaching for 15-30 minutes as in-class 
activities or homework. Through practice that mirrors state testing formats, with repeated 
opportunities for mastery, Classtime aims to reduce math anxiety by teaching essential strategies 
and offering low-stakes, aligned practice (Passolunghi et al., 2020; Szczygieł & Pieronkiewicz, 
2022). By regularly practicing multiple strategic thinking types (see Figure 1 and 2 for examples), 
with practice spaced across time (Carpenter et al., 2022), students improve their math proficiency 
and overall critical thinking (Graham et al., 2010). Classtime also offers collaborative challenges, 
where students’ work contributes to a shared goal, promoting peer-to-peer engagement and 
reinforcing concepts in a cooperative setting (Morschheuser et al., 2017; Ran et al., 2022). 
 
With Classtime, teachers can quickly identify areas where students struggle via the platform’s 
dashboard, using real-time actionable data to adjust instruction (Fisher & Frey, 2014). The platform 
helps teachers distinguish the reason behind incorrect answers, including whether a student is 
struggling with a specific skill versus how the question was asked. In addition, Classtime’s 
AI-powered auto-grading delivers focused, in-the-moment feedback (Fyfe et al., 2023). By 
leveraging real-time data and focusing on strategic thinking, Classtime addresses immediate 
academic performance and long-term growth in mathematical reasoning and self-efficacy. 
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Figure 1. Examples of different question types and strategic thinking types in Classtime 

 

Figure 2. Example of how three strategic thinking types are present in a single math problem 

 
 
This mixed-methods study is part of a multi-year study investigating the impact of 
technology-enhanced formative assessment in mathematics on student performance. This study 
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compares a school using Classtime to explicitly teach and practice strategic thinking with schools 
employing various methods that did not specifically emphasize strategic thinking in math. The 
study incorporates interviews with educators, survey data, and student state test results. 

 

Method 

Data Source 

Classtime partnered with Learning Experience Design (LXD) Research to evaluate the impact of 
Classtime on math anxiety and student outcomes for grades 3-6. Data was collected from a 
school district where one school used Classtime during 2022-2023 and two similar schools did 
not. Usage data was also analyzed to understand the connection to student outcomes. A teacher 
survey with the math teaching anxiety scale (Ganley et al., 2019), as well as questions about 
program implementation and perceived impact on student outcomes was conducted. 
Semi-structured interviews were also conducted to understand educators’ experiences and 
perspectives on the effectiveness of Classtime. 

Implementation Description 

Classtime recommends using the program weekly for approximately 15-30 minutes in class or as 
after-school practice. The actual usage during this first year of implementation ranged widely 
from four sessions to over 20 sessions across the year. To understand the impact of usage on 
achievement, we calculated the number of sessions a teacher assigned divided by the number of 
unique students to get an average number of sessions per student, which were then grouped 
into High (>12 sessions), Moderate (6 to 12 sessions), and Low (<6 sessions) categories. These 
groups represent usage a few times a month, about once a month, and a few times a year. 
 
One noticeable pattern was that High Usage students were primarily in grade 3 or 4, with no Low 
Usage students in Grade 6 (all Moderate), and no Moderate Usage students in Grade 4 (all High 
or Low). See Table 1 for an overview. 

Table 1. Number of Students Within Each Usage Level by Grade 

Grade 
Classtime  

High Usage 
Classtime 

Moderate Usage 
Classtime  

Low Usage 
Comparison Total 

3rd 20 40 0 118 178 

4th 47 0 23 122 192 

5th 0 55 27 113 195 

6th 0 67 0 60 127 
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Assessment Descriptions 

California State Assessment 

The California Assessment of Student Performance and Progress (CAASPP) is the state test for 
grades 3-8 and 11. The math portion of the assessment measures depth of knowledge in applying 
concepts and procedures, analyzing and solving problems, and communicating or critiquing 
mathematical reasoning. Students get an overall score that falls into one of four levels. Level 4 is 
“above the standard” demonstrating thorough understanding of the content and skills, and Level 
3 is “at the standard,” demonstrating adequate understanding. Level 2 indicates partial 
understanding, and Level 1 demonstrates minimal understanding. 
 
Before Classtime was implemented in the 2021-2022 school year, the district's CAASPP 
proficiency rate (approximately 25% achieving Level 3 or 4) lagged behind the state average of 
about 33%. Notably, typical growth on the CAASPP would mean no change from year to year, as 
seen when considering the proportions at each proficiency level for all California students for 
2021-2022 and 2022-2023. 

i-Ready Assessment 

i-Ready is a computer-adaptive screener from Curriculum Associates designed for a quick check 
of students' math abilities. Leveraging predictive analytics, the assessment tailors the number of 
questions each student receives, focusing on items that efficiently determine their score. Student 
scores are then compared to a pre-pandemic normed sample and categorized into benchmarks. 

Sample Description 

This study included students in grades 3-6, with data from Spring 2022 and Spring 2023. The 
school that used Classtime is part of a California school district with over 24,000 students across 
26 elementary schools and 6 middle schools. This study included 667 students, with 91% 
Hispanic/Latino students, 19% English Language Learners, 12% students with diagnosed 
disabilities, and around 89% Socioeconomic Disadvantage (SED) Status (see Table 2a-b for 
details by grade and group). 
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Table 2a. Demographic characteristics of the sample 

Grade Condition N 
Gender 

(Female) 
Ethnic 

Minority  

Gifted & 
Talented 

Status 

SED 
Status 

English 
Language 
Learner 

Special 
Education 

3rd  
Treatment 60 47% 97% 28% 78% 10% 12% 

Comparison 112 53% 97% 18% 91% 35% 13% 

4th  
Treatment 69 41% 97% 23% 87% 7% 16% 

Comparison 116 51% 99% 19% 93% 26% 14% 

5th  
Treatment 81 42% 98% 22% 86% 14% 14% 

Comparison 108 46% 99% 19% 91% 26% 11% 

6th  
Treatment 64 47% 100% 33% 92% 9% 11% 

Comparison 57 46% 98% 23% 91% 28% 7% 

Table 2b. Additional demographic characteristics of the sample 

Condition 
American 
Indian or 

Alaska Native 
Asian 

Black or 
African 

American 
Filipino Hispanic 

Native Hawaiian 
or Other Pacific 

Islander 

Two or 
More 
Races 

White 

Treatment 2% 2% 1% 1% 91% 0% 1% 2% 

Comparison 1% 2% 4% 1% 90% 1% 1% 2% 

 

Baseline Equivalence 

Third Grade 

Because CAASPP is only taken in grades 3 and up, third-grade students' Fall 2022 i-Ready scores 
were used to determine baseline equivalence with comparison schools. Third-graders’ Fall 2022 
i-Ready scores did not differ across Classtime and comparison schools, p = .83. 

Fourth – Sixth Grade 

Spring 2022 CAASPP scores were used to establish baseline equivalence with comparison 
schools for fourth to sixth grade. Fourth-grade baseline scores on CAASPP in 2022 did not differ 
across Classtime and comparison schools, p = .09, nor did fifth-grade baseline scores on CAASPP 
in 2022, p = .72. Sixth-grade baseline scores on CAASPP in 2022 did show a significant 
difference across Classtime and comparison schools, p = .017. Note that there was only one 
school with sixth grade, as the other comparison elementary school did not have a sixth grade. 
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Analysis Plan 

Educator Perspectives & Math Teaching Anxiety 

Ten Classtime teachers completed the survey, with questions about program implementation, 
impact on student learning and engagement, as well as self-report of math teaching anxiety and 
student math anxiety. Ratings from teachers’ math anxiety scales were compared to averages 
reported in the Ganley et al. (2019) sample. Two interviews with educators were also analyzed 
using thematic analysis. This qualitative data informed the context of implementation and 
discussion of the findings.  

Classtime Growth 

Classtime students’ scores were analyzed to determine whether students showed growth from 
2022 to 2023. Repeated measures ANOVA was used to assess growth for each grade 
separately, with time point (2022 vs. 2023) as a repeated measures variable to control for 
baseline performance. For third grade, i-Ready scores in Fall 2022 and Spring 2023 were 
compared. For fourth to sixth grade, CAASPP scores from 2022 to 2023 were compared. 

Classtime vs. Previous Year Cohort 

A cohort analysis compared same-grade peers in the years before and after Classtime was 
implemented. For example, third-grade students’ scores on the 2023 CAASPP were compared to 
the previous cohort of third-grade students’ scores on the 2022 CAASPP. ANCOVA was used to 
compare the Classtime cohort and the previous non-Classtime cohort, separately for each grade. 
Sixth grade did not have the previous years’ student scores available for comparison. 
Demographic variables including Minority status, ELL status, GATE status, SED status, SPED 
status, and gender were included as covariates. 

Classtime vs. Comparison Growth 

Classtime students’ growth from 2022 to 2023 was compared to Comparison students’ growth. 
Repeated measures ANCOVA was used to assess each grade separately, with time point (2022 
vs. 2023) as a repeated measures variable to control for baseline performance, and group 
(Classtime vs. Comparison) as a between-subjects variable. For third grade, i-Ready scores in Fall 
2022 and Spring 2023 were used, and for fourth to sixth grade, CAASPP scores from 2022 to 
2023 were used. Demographic variables, including Minority status, ELL status, GATE status, SED 
status, SPED status, and gender were included as covariates. 

Effect of Usage on Growth 

To determine the effect of usage on student scores, estimated dosage was categorized into High 
(>12 Student Sessions), Moderate (Between 6 and 12 Student Sessions), or Low (<6 Student 
Sessions) Usage Levels. Growth scores were calculated by subtracting 2022 CAASPP scores 
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from 2023 CAASPP scores for each student in fourth to sixth grade. This analysis only included 
fourth to sixth grade because third graders in 2023 were in 2nd grade in 2022 and did not take 
the CAASPP. ANCOVA was used to analyze the effect of Usage Level (High, Moderate, or Low) on 
CAASPP scores for Grades 4-6 combined. Demographic variables, including Minority status, ELL 
status, GATE status, SED status, SPED status, and gender were included as covariates. 

 

Study Results 

Teacher Survey & Interview Results 

Amongst the ten Classtime teachers who completed the survey, teachers reported low average 
math teaching anxiety while using Classtime, similar to the published average in Ganley et al. 
(2019). Teachers also reported low to moderate student anxiety when solving math problems. All 
teachers agreed that the Classtime support and resources were helpful for implementation. All 
teachers agreed that Classtime effectively complemented their existing math curriculum, Eureka 
Math, with five teachers reporting they strongly agreed. While six out of ten teachers said they 
used fewer supplemental materials, many supplemental materials were listed by teachers 
throughout the year, digital and non-digital. Nine out of ten teachers agreed that Classtime gave 
them the information they needed to support all students in their math achievement. All teachers 
agreed that since using Classtime, students have been more engaged than before, have a better 
understanding of strategic thinking types, have developed proficiency in solving word problems, 
and are more prepared for assessments. In addition, 9 out of 10 teachers reported that students 
retained more information since using Classtime. 
 
Interviewees echoed survey respondents in praising Classtime for its effectiveness and utility for 
identifying gaps in learning. Key findings from the interviews and open-ended survey responses 
are synthesized below. 

Classtime builds assessment readiness by aligning with test formats 

Teachers consistently described Classtime as a helpful curricular companion that not only aligned 
with existing standards but also served as a bridge to assessment readiness. Teachers attributed 
students’ increased preparedness for assessments to the strategic alignment of question types 
with those found on high-stakes tests. As one teacher explained, “Classtime mimics an exam and 
gets students ready for the SBAC.” Another noted that “as a teacher, I feel like it's very impactful. 
Sometimes you have to pick and choose what programs you are going to use. I really feel that 
Classtime is worthwhile.” Interviews echoed this sentiment, with educators describing how they 
leveraged Classtime’s scaffolds to build stamina and familiarity with strategic thinking. 
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Real-time data reduced teaching anxiety and empowered educators 

The integration of strategic thinking did not just benefit students academically; it also boosted 
teacher confidence. Teachers overall reported relatively low math teaching anxiety while using 
Classtime, and the presence of real-time dashboards and data transparency helped educators 
feel more prepared and confident in their instruction. “I feel like I know exactly where each 
student stands,” one teacher remarked. Interviewees confirmed that this visibility allowed for 
more responsive teaching and less second-guessing, even during formal observations. Interview 
participants also reported that Classtime’s school-wide professional development provided a 
shared language and framework for identifying error patterns and supporting learning. These PD 
sessions catalyzed a broader cultural shift in which Classtime became integrated into 
discussions, coaching cycles, and professional learning communities. 

Long-term use supported instructional efficiency and student metacognition 

A strong theme across the survey and interviews was the long-term implementation payoff. 
Teachers described how initial investments in time and training eventually yielded higher student 
engagement, stronger test outcomes, and reduced instructional friction. “They came in this year 
and wow, I haven’t even had to teach situational analysis at all,” one fourth-grade teacher shared, 
reflecting on how prior-year exposure benefited current students. Several noted that the tool 
fostered metacognition, with learners identifying strategic thinking types and reflecting on their 
own errors. “We put up the data and ask the kids, ‘What do you notice?’... then we talk about what 
kind of strategic thinking tricked us.” 
 
Overall, the survey and interviews indicated that educators found the program to be effective 
with their students and a helpful tool in their instructional toolbox. 

Student Assessment Outcomes 

Classtime Growth 

Students using Classtime in all grades showed significant growth from the pretest assessment 
period to Spring 2023.  

●​ Third-grade students who used Classtime (N = 60) showed significant growth from Fall 
2022 to Spring 2023 i-Ready, F(1,59) = 378.99, p < .001, Cohen’s d = 1.43.  

●​ Fourth-grade students who used Classtime (N = 63) showed significant growth on 
CAASPP from 2022 to 2023, F(1,62) = 229.03, p < .001, Cohen’s d = 1.18.  

●​ Fifth-grade students who used Classtime (N = 79) showed significant growth on CAASPP 
from 2022 to 2023, F(1,78) = 58.59, p < .001, Cohen’s d = 0.66.  

●​ Sixth-grade students who used Classtime (N = 62) showed significant growth on CAASPP 
from 2022 to 2023, F(1,61) = 198.61, p < .001, Cohen’s d = 0.77. 
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Classtime vs. Previous Year Cohort 

Comparing same-grade cohorts the year before and after Classtime was implemented, lower 
grades showed improvements year over year, while fifth-grade performance was similar. 

●​ Third-grade students who used Classtime showed significantly higher scores on CAASPP 
than students from the previous third-grade cohort that did not use Classtime, t(121) = 
4.39, p < .001, Cohen’s d = 0.791.  

●​ Fourth-grade students who used Classtime showed significantly higher scores on 
CAASPP than students from the previous fourth-grade cohort that did not use Classtime, 
t(147) = 2.502, p = .013, Cohen’s d = 0.41.  

●​ Fifth-grade students who used Classtime did not show significantly higher scores on 
CAASPP than students from the previous fifth-grade cohort that did not use Classtime, 
t(142) = -0.713, p = .477. 

Classtime vs. Comparison Growth: Lower Grades 

Classtime students in lower grades outperformed comparison students from non-Classtime 
schools. 

●​ Third-grade Classtime students showed more growth from Fall 2022 to Spring 2023 
i-Ready than in the Comparison group indicated by a significant interaction between time 
point and group, F(1,164) = 23.04, p < .001, ηp

2 = 0.1232.  
●​ Fourth-grade Classtime students showed more growth on CAASPP from 2022 to 2023 

than the Comparison group, F(1,164) = 33.33, p < .001, ηp
2 = 0.169. 

Classtime vs. Comparison Growth: Upper Grades 

Classtime students in upper grades performed similarly to comparison students from 
non-Classtime schools. 

●​ Fifth-grade students showed similar growth on CAASPP from 2022 to 2023 as 
Comparison students, F(1,135) = 1.69, p = .20, ηp

2 = 0.012.  
●​ Sixth-grade students showed similar growth on CAASPP from 2022 to 2023 as 

Comparison students, F(1,107) = 0.886, p = .35, ηp
2  = 0.008. This was likely a result of 

sixth-grade Classtime students showing overall higher performance in 2022 and 2023 
than the Comparison group, F(1,107) = 3.963, p = .049, ηp

2 = 0.036. 

Effect of Usage on Growth 

The High Usage group completed an average of 19 total sessions across the year, Moderate 
Usage completed an average of 8 sessions, and Low Usage completed an average of 4 sessions. 
Usage Level (High, Moderate, or Low) for fourth to sixth-grade combined, significantly predicted 

2 η2 = 0.01 is small, 0.06 is medium, 0.14 is large 

1 Cohen’s d  = 0.2 is small, 0.4 is medium, 0.6 is large 
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the amount of growth on CAASPP from 2022 to 2023 (p < .001, ηp
2 = 0.077). High Usage showed 

the greatest growth, followed by Moderate usage, then Low Usage. Across fourth to sixth grade, 
students of Low Usage teachers did not significantly differ in growth from the comparison group 
(t(308) = 0.25, p = .80), but students of Moderate Usage (t(375) = 4.49, p < .01) and High Usage 
teachers (t(301) = 5.73, p < .01) showed significantly greater growth from 2022 to 2023 than the 
comparison group (see Table 3). In addition, High Usage of Classtime showed greater growth 
compared to Moderate Usage (t(1,154) =2.447, p = .04, Cohen’s d = 0.448), and compared to Low 
Usage (t(1, 87) = 4.025, p < .001, Cohen’s d = 0.874). Low Usage also showed less growth than 
Moderate Usage (t(1,161) = 2.426, p = .04, Cohen’s d = 0.426). 

Table 3. Grades 4-6 CAASPP Growth from 2022 to 2023 by Usage Level vs. Comparison 

 
N 

Mean Increase 
in CAASPP 

SD t value p Cohen’s d 

Classtime - High Usage 41 96.902 49.522 t(301) = 5.7253 < .01 0.99 

Classtime - Moderate Usage 115 73.148 55.371 t(375) = 4.4919 < .01 0.49 

Classtime - Low Usage 48 48.333 53.082 t(308) = 0.2456 .8 0.04 

Comparison 262 46.302 52.599    

 
Third-grade students, who completed i-Ready instead of CAASPP, showed a similar pattern, 
where students of High Usage teachers (t(150) = 3.61, p < .01) and Moderate Usage teachers 
(t(130) = 3.72, p < .01) showed significantly more growth than comparison students (Table 4). 

Table 4. Grade 3 i-Ready Growth from Fall 2022 to Spring 2023 by Usage Level vs. Comparison 

 
N 

Mean Increase 
in i-Ready 

SD t value p Cohen’s d 

Classtime - High Usage 20 40.80 14.606 t(150) = 3.6054 < .01 0.90 

Classtime - Moderate Usage 40 37.60 15.832 t(130) = 3.7239 < .01 0.64 

Comparison 112 27.82 14.316    

 

Discussion 

The current study investigated the impact of a one-year implementation of Classtime on state test 
scores (CAASPP) for students in grades 3-6, combining qualitative insights from surveys and 
interviews related to math teaching anxiety and comparing student growth across Classtime and 
comparison schools. Overall, students across grades showed significant growth with the use of 
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Classtime, in comparison to non-Classtime schools and to the previous year’s cohort of students 
within the same school (Table 5). 
 
How much teachers used Classtime made a clear difference in their students’ resulting 
growth—the more teachers used Classtime, the greater the growth. In fact, the gains for High 
Usage classrooms were nearly double the gains for Low Usage and Comparison classrooms in 
grades 4-6. Third and fourth-grade teachers who used Classtime almost weekly demonstrated a 
significant and substantial impact on student outcomes compared to those who used it 
inconsistently. The academic performance of students whose teachers used the program least 
often was comparable to the comparison group that did not use Classtime. 
 
The survey and interviews demonstrated that educators recognized Classtime's emphasis on 
strategic thinking in math as beneficial for reducing math anxiety and enhancing math scores. 
This study further supports prior research (e.g., Schechter et al., 2015) indicating that the 
successful application of such strategies depends on active engagement and consistent 
utilization of educational technology solutions.  
 
Online game-based learning platforms are a common approach to support strategic thinking in 
math and have shown positive results (Hidayat et al., 2024). However, some research suggests 
that the focus on fun in these platforms can detract from learning (Albano et al., 2021). For 
instance, Kahoot! has not been shown to improve math outcomes for K-12 students (Stoyanova et 
al., 2017a, 2017b), despite positive effects in other subjects (Jankovic & Lambic, 2022) or in higher 
education (Wang & Tahir, 2020). In contrast, Classtime is a technology-enhanced platform 
designed to help teachers explicitly instruct students in strategic problem-solving alongside 
skill-based concept development. This study indicates that Classtime's teacher-focused approach 
has a strong, positive impact on student math achievement by supporting teachers' instructional 
methods. 

Limitations 

The current study has several limitations. First, its retrospective design and use of secondary data 
preclude random assignment to the Classtime or control groups; however, comparison schools 
were included to assess differences in growth on key measures. Second, the sample size was 
relatively small, with only one school using Classtime and one of the comparison schools lacking 
a sixth grade. The single treatment school represents a potential confounding factor in this 
quasi-experimental design. Finally, while qualitative data on math instruction was collected in the 
Classtime school through interviews and surveys, no qualitative data was gathered from the 
comparison schools to contextualize math instruction in the comparison schools. 
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Conclusion 

The study's findings underscore the substantial impact of consistent utilization of 
technology-enhanced formative assessment instruments, such as Classtime, on the improvement 
of mathematical proficiency among elementary students. The pressure on schools to raise math 
scores, intensified by pandemic-related disruptions, demands novel approaches to tackle evident 
gaps between student groups (NEAP, 2022; Kuhfield et al., 2022; Moscoviz & Evans, 2022). This 
study centers on socioeconomically disadvantaged students to explore the potential for 
accelerating their learning. 
 
Future studies should include a larger sample of Classtime and comparison schools to increase 
the study's rigor and better understand the program's impact on math achievement across a 
school district. Additionally, it would be beneficial to explore Classtime's influence on math 
teaching anxiety using pre-post measures for participating teachers to understand change over 
time, as well as to compare math teaching anxiety to non-Classtime teachers within the same 
district. Ideally, future studies would also employ random assignment of schools to different 
conditions. 
 
In conclusion, the current findings underline the potential of tech-enhanced formative 
assessment tools, such as Classtime, to address the challenges of math achievement gaps. The 
present results indicate that promoting instruction and practice with strategic thinking can 
improve math scores among elementary school students. However, understanding the full 
benefits of such educational tools necessitates consistent integration into classroom instruction, 
highlighting the pivotal role of educators in leveraging educational technology to enhance 
student learning outcomes.  
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