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ABSTRACT
This research predicted using SAFMEDS (Say All Fast Minute Everyday Shuffled)
would improve scores on basic Math Facts on a class-wide basis. Most research
focuses on a small number of participants (Cunningham, Mclaughlin, & Weber,
2012) suggesting a need to focus on using SAFMEDS on a class-wide basis.
SAFMEDS were either implemented in a fluency-building (3x1 minute timings) or
‘exposure’ (4 minutes of practice) method. Fluency studies do not separate practice
under speed versus practice, suggesting improvements could be due to the increase in
number of trials compared to controls (Singer-Dudek & Greer, 2005). Five 2 nd grade
classes completed the study, with two experimental groups (Fluency & Exposure) and
3 control groups. All participants completed 6 pre, post (at 6 weeks) and follow-up
tests (at 8 weeks). Results demonstrated Control 2 significantly improved over all
other groups. No difference was noted between fluency and exposure meaning the
results are inconclusive on the practice effect of fluency as neither one consistently
performed better than the control. The results suggest that SAFMEDS do not improve
learning basic Math facts on a class-wide basis beyond that of traditional teaching.
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INTRODUCTION
Numeracy is the ability and the preference for individuals to engage in
number concept and skills that allow the individual to solve problems they encounter
on a daily basis (Coben, Colwell, Macraw, Boaler, Brown, & Rhodes, 2002). To
counter this, innumeracy is described as the inability to comfortably deal with
numerical data (O’donoghue, 1995).
Innumeracy is not only a problem for school children, but also for adults.
Individuals classified as functionally innumerate have lower paid jobs or are
unemployed supposedly because the individuals do not have the skills for
employment options (Ciampa, Osborn, Peterson, & Rothman, 2010). Ciampa et al
(2010) also found that functionally innumerate individuals also have more trouble
making health related decisions due to not being able to understand and perceive the
information from the health-care provider effectively. A recent House of Lords
survey show that in the UK, the way to create jobs in the current climate will
increasingly require individuals with mathematical and scientific capabilities.
Therefore, it is paramount that the innumeracy problem is dealt with (Authority of the
House of Lords, 2012).
An international assessment known as Programme for International Student
Assessment (PISA) demonstrated that both the US and the UK fall below average
scores for the Organisation for Economic, Cooperation and Development (OECD)
(Fleischamn, Hopstock, Pelczar, & Shelley, 2010). From this research, the countries
1
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known for their industry such as China and Germany, have the highest PISA scores
across Math and science subjects (Fleischman et al, 2010). It appears that having
functional math skills are not only crucial to everyday numeracy activities but also a
pre-requisite of many other subjects (Fleischman et al, 2010).
Mathematics in both the US & UK is an area that needs improvement.
Research suggests early interventions would be effective. For example, Geary (2011)
conducted a longitudinal study that demonstrated children who had the basic
mathematics repertoire (through various methods) were predictive of later success in
mathematics over a 5-year study. Geary (2011) identified fluency (as described
below) in math skills as a critical component that leads to success in later math skills.
Fluency is described as the accuracy and speed at which individuals respond
(Binder, Haughton & Bateman, 2002). According to Binder (1996) there are four
components of fluency Retention, Endurance, Stability and Application (RESA).
Retention (or maintenance) refers to individuals maintaining the same level of
performance after a period of time no further revision of material is completed.
Endurance refers to the individual being able to engage in the activity for a longer
period of time than in which it was practiced, while retaining high levels of
responding. Stability demonstrates the individual’s ability to carry out said task in
different conditions to which it was learned, this is often known as the distractor task.
If the individual learned the material in a quiet classroom, the distractor task would be
in a loud, noisy classroom with lots of distractions and vice versa. The final
component is application; this refers to the individual being able to apply the concept
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they have learnt to new and novel situation. By completing and maintaining the
original scores in all of the RESA areas demonstrates fluency on a given task (Binder,
1996).
There have been many studies that have demonstrated the efficacy of fluency
building in Math skills and also what occurs if individuals are not fluent. If
individuals are not fluent at the pre-requisite skills it can lead to impairments in the
development of addition, subtraction, long division, fractions (Resnick, 1983) and can
impede classroom debates (Woodward & Baxter, 1997). Binder (1996) termed this
lack of fluency and the problems associated with this as cumulative dysfluency.
Cumulative dysfluency occurs when individuals are learning a pre-requisite skill to
accuracy but not with speed (i.e., not fluent). When this pre-requisite is not fluent it
hinders their acquisition of composite skills as inaccuracy is built into each skill after
the pre-requisite. Cumulative dysfluency is often demonstrated in classrooms where
frequent measures of skill acquisition are not used, the effect is not seen until it is too
late (i.e., when the problems in acquiring composite skills have begun, Binder, 1996).
Enabling fluency in basic math skills is crucial for pre-requisite skills to be
fluent in order to decrease the innumeracy problem. There are numerous methods in
which fluency can be fostered in the classroom. The method this paper will focus on
is known as Precision Teaching.
Precision Teaching
Precision Teaching is a measurement procedure that guides decision making
for the independent learner (and teacher) and incorporates fluency building (Lindsley,
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1992). Precision teaching has four key concepts. First, the learners are in charge of
their own learning, with aid from their teacher. The second key concept is ensuring
that the behavior you wish to change is observable; this means you objectively collect
data on the change in behavior or skill you wish to see. The third concept, which is
the most crucial, is the use of rate data to measure behavior change. By using rate as a
measure, it ensures the students are not only accurate in their skill learning, but they
can complete these skills at a fast pace, demonstrating ‘fluency’ of a skill. Finally,
these data are collected on a standard celeration chart (SCC) which allows individual
and teacher to observe incremental changes to be made to the intervention in place so
each person reaches fluency in the shortest possible time (Lindsley, 1992). An SCC is
used as it is on a multiply-divide, which is similar to a semi-logarithmic scale, it
allows you to tell immediate changes in the individual’s behavior and how quickly
they are progressing. A multiply-divide scale involves multiplying or dividing by a
constant amount, which is represented by a constant distance (Calkin, 2005).
Precision teaching (PT) is not a curriculum for teaching skills but a way in
which to monitor skill acquisition so appropriate interventions can be implemented
based on data driven practices. There is a large research base that demonstrates the
efficacy of PT. Breuning (1978) implemented PT on a school-wide basis for different
subjects and ages and compared their scores with a teaching as usual (TAU) group.
Breuning (1978) demonstrated the top two/thirds of the PT group scored significantly
higher than the traditional teaching group on the same 50-minute exam. After 12
weeks, for the top two-thirds of the class the average was 85% for the traditional
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teaching, compared to 100% for the PT group. Importantly, individuals in the PT
group scored significantly higher on the retention test than those in that TAU five
month after the intervention.
There are several studies that have since demonstrated the effects of PT
specifically in relation to math. Cheisa and Robertson (2000) demonstrated the
effectiveness of precision teaching with an at-risk population (students with the
lowest scores within the school). Individuals were removed from their Math lesson,
completed practice worksheets, and then did a timed fluency probe of 1 minute
everyday for a period of 12 weeks. PT group used worksheets weekly and had oneon-one time with the second author once a week. The PT group made considerable
gains and surpassed their class average scores. This shows that with the use of
Precision Teaching, individuals were able ‘catch-up’ to the rest of their peers and also
surpass them. Even with minimal intrusion from teacher or instructor individuals
were able to increase scores on a class exercise.
Gallagher (2006) found similar results in a study looking specifically at
multiplication (identified as an area of difficulty by the teacher) with 8 participants.
No extra supervision was provided while the students were in their normal classroom
environment. The results from this study showed large gains from pre to post-tests
(which consisted of 80 multiplication facts). The PT group showed average gains of
6.38 points compared to 0.27 points of the remaining children in the classroom. Thus
suggesting that PT is the superior technology.
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However, most of the Precision Teaching studies described have a major
confound. Gallagher (2006) and Beverley, Hughes and Hastings (2009) stated that
their respective control groups received ‘treatment’ as usual (or teaching) whereas the
children in the Precision Teaching group are oftentimes receiving extra practice and
teaching as usual. Therefore, it cannot be ascertained which is the controlling factor,
the time probes of 1 minute or the mere fact they are practicing the material more
than the control group.
This factor has been reviewed in research by Singer-Dudek and Greer (2005).
Looking specifically at Math facts, Singer-Dudek and Greer (2005) aimed to establish
whether mastery (straightforward practice) or Fluency (accuracy within a time frame)
of Math facts was the controlling factor of maintenance of scores. Four participants
were going to be taught multiplication to 3s and addition to sums of 10. For the
fluency group, they were timed for 1 minute on their practice sheets and faster
responses were reinforced. In comparison individuals in the mastery group were able
to take as much time as possible to complete the exercise. Before moving onto the
next learning unit the mastery criteria was set at 100% for two consecutive units. For
mastery criteria, the criterion included being able to complete the worksheet
“continuously without pause or distraction”, but not timed. The number of learning
units to reach criteria was measured for both fluency and mastery. The results from
the experiment were interesting, it demonstrated that when held constant the
individuals in the mastery group reached criterion for the composite skill in fewer
learning units then the fluency group, which is fairly contradictory to evidence for
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fluency based strategies. However, a major confound for this is by placing a timelimit of one minute on fluency, it would take an extended number of learning units to
reach fluency criterion, in comparison to the free-time to complete the learning unit.
On the follow-up after 1 and 2 months the fluency group was able to maintain their
level after 2 months, whereas the mastery group declined in scores after 1 and 2
month follow-ups.
This suggests that fluency is critical for long-term gains in mathematics.
Singer-Dudek and Greer (2005) contrasts majorly with previous research, as it does
not appear that fluency training leads to faster learning and acquisition of a composite
task. Further research needs to be conducted about the effects of this as there were a
small number of participants and the exposure time to the information was not clearly
controlled for as the individuals could spend as much time as possible on each
learning unit compared to the Precision Teaching group who were provided with 1
minute.
Precision teaching and fluency-based instruction are ways of measuring
accurately how a learner is progressing and can potentially increase the rate at which
they learn to surpass their peers (Chiesa & Robertson, 2000; Gallagher, 2006).
However precision teaching or fluency-based instruction does not provide an efficient
way in which to teach concepts. One method that has demonstrable efficacy and
follows the ideology of precision teaching is known as SAFMEDS (Say All Fast
Minute EveryDay Shuffled).
SAFMEDS research base.
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SAFMEDS are flashcards with the problem on the front and the answer on the
back. There are numerous ways in which SAFMEDS can be arranged: See-say, thinkwrite, hear-say, see-type (via a computer) and so on. The most popular type of
SAFMEDS is See-say (which will be used in this experiment). The individual will see
the definition on the front of the card and ‘say’ the answer out loud, before turning
over the card and placing it on the correct or ‘not yet’ pile. When placing the card on
the ‘not yet’ pile the student has the question incorrect, but is encouraged to think
they will soon get these cards correct (Vargus, 2009, p.135). When turning the card
to see the answer the individual is immediately receiving feedback and potential
reinforcement for getting the correct.
To minimize order effects and stimulus control issues the pack is shuffled at
the beginning of each go (Eshlemam, 1985). To avoid stimulus control problems, the
format, font and color of the problem on the front of the card must be as similar as
can be across all cards (i.e., same number of words, or numbers in the problem), to
avoid incorrect stimulus control forming over the font or colour rather than the
problem you are trying to solve (Meindl, Ivy, Miller, Neef & Williamson, 2013). This
is an important aspect to consider as incorrect stimulus control may lead to a lack of
generalization to general math problems. Meindl et al, (2013) conducted a class-wide
study with college students. This study was emphasizing the generalizability of
SAFMEDS from the flashcards to novel flashcards with similar information. From a
second experiment researchers demonstrated that when multiple exemplars are within
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the SAFMEDS pack, it reduces the chance of stimulus control problems and increases
fluency in skills and generalizability.
Crucially with SAFMEDS it is the number of cards correct within one-minute
timings, therefore measuring the fluency of a skill (Binder, 1996). The focus is on
speed and accuracy of learning the cards to mastery; criterion aims can be adjusted as
the child improves. SAFMEDS epitomize the goals of precision teaching allowing
individually focused learning, while being time and effort efficient and easily doable
for both teacher and student.
Research into the use of SAFMEDS has focused on a range of different
subjects including, science topics, languages, and importantly for this study
Mathematics (Beverley, Hughes & Hastings, 2009; Casey, Mclaughlin & Everson,
2003; Stockwell & Eshleman, 2010; Meindl, Ivy, Miller, Neef, & Williamson, 2013).
As well as being successfully implemented in a range of different subjects it
has demonstrated its efficacy with elementary age children right through to college
age (Mcdade, Austin & Olander 1985; Casey et al, 2003) and both mainstream and
developmental disability populations (Byrnes, 1990; Casey et al, 2003).
It appears that there are many studies that demonstrate the effectiveness of
SAFMEDS, however it must be noted that large class wide implementation of
SAFMEDS research is scarce (Casey et al 2003; Cunningham, Mclaughlin & Weber,
2012).
Beverley, Hughes and Hastings (2009), used SAFMEDS to teach statistical
components to first year Psychology students. The sample included 55 participants
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(24 in the SAFMEDS group). The research again showed impressive gains for the PT
group (19% PT compared to 13% TAU) over the control group (who were told to
revise as normal but their weekly test score was monitored). However, the
participants were selected for extra practice due to them being in the 50th percentile at
baseline measures, this only adds to the vast research of effectiveness with at-risk
populations.
These two studies were conducted with college students. This classroom
dynamic is very different to an elementary, middle or high school dynamic. When
SAFMEDS research has been completed in these lower levels of education, it has
often involved removing ‘at-risk’ students from the classroom and teaching them
SAFMEDS and comparing them to the current in class participants. Removing at-risk
students from the classroom could potentially have two confounds. First, of all the
students have already been identified as at-risk. By the student taking part in the
intervention and removed from class-time and may regress further as they are missing
class time. However, from many of the studies mentioned, removing the students
from the classroom increased the children’s scores to the extent they surpassed the
rest of their class (Casey et al 2003; Cunningham, Mclaughlin & Weber, 2012). This
could be due to the one-to-one tutoring they are now receiving, or could simply be
due to statistical regression to the mean (as they are the lowest scoring students and
will increase their scores regardless). Therefore, the results could be due to extra
practice or statistical concepts. Research needs to be conducted on a classroom-wide
basis to eliminate these two confounds.
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Current Study: SAFMEDS and Precision Teaching.
From this review more research needs to be conducted into SAFMEDS
research on an Elementary classroom-wide level (as opposed to college). Fluency
research needs to establish if it is the time probe (in the form of one minute timings)
that increases scores in basic math skills (therefore increased learning rates) or is it
the mere exposure and added practice with these basic math skills that accounts for
the accelerated learning rates (Singer-Dudek & Greer, 2005).
The study examined how fluency training and SAFMEDS versus exposure to
SAFMEDS will impact math scores on timed tests. It is expected that children who
receive SAFMEDS in the fluency condition will gain higher marks in their 5-minute
tests than those in the exposure to SAFMEDS condition. It is also expected that those
who receive SAFMEDS will score higher on post-test than those who receive class as
usual.

METHOD
Participants
The participants were 82 males (n = 38) and females (n = 44) aged between 7
and 8 years old from five, second grade classes in a Northern California elementary
school. From the five, second grade classes, two classrooms were randomly assigned
to the experimental groups, at pre-test one of the three groups became a teacher
expectancy group (explained below), and the other two classes were control group.
The inclusion criteria for the participants was being present for all 6 tests, at pre, post
and follow-up.
Ethical Issues
Ethical approval was gained by the California State University Stanislaus
Institutional Review Board and was in line with APA guidelines. Informed consent
was gained from the Headteacher (Appendix A), class teacher and parents (Appendix
B) the children’s assent was also obtained. Children were asked if they would like to
participate through their parents and at each pre/post test children were allowed to opt
out.
The pre and post-tests were coded FSAF, ESAF, TE or C, followed by a
number so that the child’s name was not identified with the results to ensure
confidentiality and anonymity. The code stood for the different experimental groups
involved; Fluency Safmeds (FSAF) (experimental group 1), Exposure Safmeds
(ESAF) (experimental group 2), C (for all control groups). The participants who were
12
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not in the experimental groups and were in the control groups, were on a waiting list
control group and could receive the intervention at a later date from the school.
After the study was completed, participants were fully debriefed verbally and
parents, teachers, and the Head teacher were also formally debriefed and given a
debrief form (See Appendix C).
Stimuli and apparatus
Pre, post and follow-up tests were chosen from a selection of timed addition
and subtraction worksheets used in their usual classroom and consisted of 100
questions (See Appendix D & E). Children had to complete as many questions from
this 100 question worksheet in the 5 minute time frame as possible. The same
addition and subtraction worksheets were used across all 5 groups.
SAFMEDS packs had the problem on the front and the correct answer on the
back. There were three different addition packs (i.e. single digit: 2 + 3, double-single
digit: 23 + 4, double-double digit: 23 + 24) and three subtraction packs (e.g. single
digit: 2 - 3, double-single digit: 23 - 4, double-double digit: 44 - 23) (See Appendix
F). The level of difficulty of the problems were chosen from the “common core”
curriculum that is a statewide curriculum used in the school, to ensure the problems
were doable.
Other materials given to the children included a set of instructions (Appendix
G), a daily timings sheet (Appendix H & I) and a card placement with ‘correct’ and
‘Not yet’ areas on the table so the children could place the cards down and teachers
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could see at a glance they were doing the SAFMEDS procedure correctly (Appendix
J).
A rewards chart was included (Appendix K), to reduce off task behaviors
throughout the intervention, and while setting up and tidying away in between trials.
Measures
The dependent variable was the improvement in score from pre to post-test.
The pre, post and follow up tests consisted of 100 questions which were completed in
a 5-minute time frame. The number correct was calculated out of 100 at the pre-test
and this was subtracted from the number of correct at the post-test. To ensure the
children had not completed this particular worksheet before the experiment, new tests
were generated by the researcher. The researcher also ensured they were novel and
different from the SAFMEDS cards to demonstrate application. All of the groups
including the control groups received the same pre, post and follow-up tests.
Design and Analysis
The study utilized a between-group design where the independent variable
(IV) is the group the students are assigned to (SAFMEDS fluency group [n=19],
SAFMEDS exposure group [n=17], Control 1 [n=7], Control 2 [n=14] and Control 3
[n=15]); the dependent variable (DV) was the improvement scores for the individuals.
The SAFMEDS were the same for all participants in the experimental groups. The
third control group was used as a teacher expectancy control. This group was used to
control for the confound that scores will improve due to participants being involved
in the study, as the teacher’s may modify their teaching style because of this
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knowledge (Dusek, 1975). The researcher explained that we were expecting to see
increases in scores by merely participating in the study (see Appendix 9), by
explaining this to the teacher, if this particular control group scores increased above
that of the experimental group, we could suggest that teacher expectancy confounded
the results. The data was analyzed using a one-way ANOVA, through calculating
improvement scores from pre to post-test and post-test to follow-up test, adding these
two scores will give the overall improvement score.
Procedure
A staff meeting was used to demonstrate the use of SAFMEDs to the teaching
staff and teaching aids so they were aware of the procedure. After this the teachers
were able to practice this procedure themselves, within the time-frame allocated for
the children to complete the SAFMEDS. The teachers would not be conducting the
procedure themselves so it was not essential for a lengthy training procedure. The
participating children completed a series of pre-tests which consisted of 100 math
questions to be complete within the 5 minute time frame. The researcher then
demonstrated for the students the SAFMEDS and data collection procedure, the
children then had a practice session with the SAFMEDS after this pre-test before the
training sequence was introduced. The researcher went around the classroom
checking each child had accurately completed a SAFMED trial before finishing the
pre-test session. The three different types of tests included single, double-single,
double digit addition and subtraction, totaling 6 total pre-tests.
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The following week, the SAFMEDS packs were introduced to the randomly
assigned classes by the researcher. Children sat in their usual spaces after retrieving
the stimuli (Cards, card placement, daily timings sheet, and SAFMEDS instructions).
To begin the task the researcher started the timer at the front of the class. Each child
at their own work station would look at the problem and say aloud the answer, once
the answer was said out loud each child would turn over their card and if they said the
correct answer, place it in one pile and if the child said the incorrect answer they
would place it in the “not yet” pile, after saying the correct answer outloud. Each
child then reviewed the incorrect pile before the cards were shuffled again, the
children then recorded the number of correct and incorrect on the daily timing sheet.
The children repeated the SAFMEDS procedure another two times. After the 3x1
minute timings with the addition cards, they would begin this same procedure with
the subtraction cards. The total time to complete the SAFMEDS was approximately
15 minutes from the researcher entering the room to leaving, with all six timings and
data collection.
The researcher, through weekly monitoring decided aims. The final aim
before moving to the next pack was 40-60 correct per minute with 2 incorrect or less,
for 3 consecutive days for each student. When mastery criteria was reached
participants moved from the single digit to the double-single digit pack. Fluency
probes (described below) on the first pack were implemented during the completion
of the second pack. The fluency probes were based on Binder (1996) fluency
experiments. Retention would be completed one week later for 1 minute, in a quiet

17

room (which also functions as stability). The next day before moving on to the next
pack an endurance probe would be implemented by engaging in one 2 minute timing,
if the aim was reached (double the normal aim for 80-100, for 2 minutes), participants
then began the next pack. If the aim was not reached then participants would remain
on the same pack, as fluency aims were not been reached, when the endurance aim
was reached, then the participants will move onto the next task.
For the SAFMEDS exposure group the children would review their
SAFMEDS pack but without the 1 minute time probe. They could take a maximum of
4 minutes to review the cards, placing the corrects on one pile and the incorrects on
the “not yet” pile. Once they had completed the task they reviewed the incorrects in
the last minute. The children filled in their daily timings chart (adapted for the
exposure group). If the children got through their pack before the 4 minutes was up,
they raised their hand and the activity for them was finished. Mastery criteria for
moving onto the next pack for the exposure group was set at 40-60 correct with 2
incorrects or less for 3 consecutive days. The timer was set at four minutes to have
the same amount of time as the fluency group (3x1 minute timing + time for
reviewing the cards). The researcher would start the timer at the front of class and the
class would record corrects and incorrect on daily-timing sheets after 4 minutes. After
4 minutes with the addition cards, they would begin this same procedure with the
subtraction cards.
During this study, a rewards chart was utilized to in attempt to reduce the
behavior problems. Two minute timer was implemented to decrease the amount of
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time it took to get ready. The researcher would use Jelly Beans for good behavior.
‘Good behaviour’ was described as quietly getting on with setting up for SAFMEDS
procedure within the 2 minute time period, on Thursday if the children completed tidy
up time within 2 minutes on the three days the intervention took place they would
receive this jelly bean. This worked significantly well and did reduce the amount of
time, now only taking 15 minutes. The researcher utilized this reinforcement chart
and would give out the Jelly Beans as this was a regular part of the classroom set up.
The reward chart was only used for behavior related to tidy up time and not related to
aspects of the intervention.
This intervention continued for three 15-minute sessions each week for 6
weeks, after the 6 week intervention post-tests were completed even if the mastery
criteria was not met. Two weeks after the post-tests the follow-up tests were
conducted to ascertain if skills were maintained.
Table 1. Break-down of procedure for the two experimental conditions and the
control conditions.

Fluency

Exposure

Control 1 & 2

Control 3 – Teacher
Expectancy

Pre-test + Training

Pre-test + Training

Pre-test

Pre-test + sentence
saying we are
expecting
improvements

19

SAFMEDS

SAFMEDS

Teaching as usual

Teaching as usual

introduced 3x1

introduced 1x4

for 6 weeks

for 6 weeks

minute timings for

minutes timing for

6 weeks

6 weeks

Researcher present

Researcher present

3x per week

3x per week

Timer started and

Timer started and

stopped by teacher

stopped by teacher

40-60 correct per

Twice through

minuteto progress

pack at consistent

to next pack

pace within time

RESA probes at

No RESA probes

Post-test

Post-test

introduction to next
pack
Post-test

Post-test

2 WEEK BREAK
Follow-up

Follow-up

Follow-up

Follow-up

RESULTS
Final scores were calculated for 82 participants. To meet the
inclusion criteria students had to complete all testing phases. There were 10
students who did not meet this criteria, thereby leaving 72 participants for the
final analysis.
At each of stage of testing (pre-post and follow up test), the 6 scores (from
the six 100 question tests the participants did) were averaged to give each
individual child a mean score for pre-test, to post-test and follow-up (a total of
three average scores per class). Each child’s score was added together and a group
mean at each stage of testing was calculated, providing an overall average for
each group at each experimental stage, this is shown on the ‘y-axis’ of Figure 1. .
These overall means showed improvements from pre to post and to follow-up for
Fluency, Control 2, and Control 3 – Teacher Expectancy (TE). The most
improvement seems to be shown from pre test to post test with Control 2.
Exposure and Control 1 showed improvement from pre-test to post-test but this
was not maintained at follow-up (Figure 1.)
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Figure 1. Mean scores for pre-test, post-test and follow-up for 5 minute tests out
of 100, across. Fluency (n=19), Exposure (n=17), Control 1 (n=7), Control 2
(n=14) and Control 3 - TE (n=15) Errors bars show standard error of the mean.
When looking at the average improvement scores Figure 2 shows, there is
no real difference between fluency, exposure, control 1 and control 3 TE. They all
demonstrated improvements on average around 15 points on a 100 question quiz.
In contrast to this control 2 improved the most of 5 groups around 20 points.

Figure 2. shows the mean improvement scores. Improvement scores were
calculated by subtracting pre-test from post-test to generate one score. The mean
improvement score of 6 tests was calculated for each child, and these scores were
then averaged (mean) to get a single mean score for each of the 5 groups; Errors
bars show standard error of the mean.
To analyze improvement scores, a one-way ANOVA was used with the
average improvement scores over all 6 pre to post tests for each individual. The
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one-way ANOVA no significant differences between any of the groups with a
medium effect size between groups F(4, 58) = .605, p = 0.66

. = 0.20.

Each individuals average improvement score can be seen in Figure 3. All
groups improved in scores apart from 3 participants in control group 3 (TE). The
most improvements were demonstrated by control group 2.
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Figure 3. Individual improvement scores averaged from 6 different tests. Improvement scores were calculated by subtracting pre-tests from posttests, these 6 tests were then averaged to give one scores for each child for the five groups. Fluency (n=19), Exposure (n=17), Control 1 (n=7),
Control 2 (n=14) and Control 3 - TE (n=15).

When analyzing descriptive statistics Control 2 had both the lowest range and
variance for improvement scores. Control 3 has the 2 nd highest variance and range.
This needs to be considered when averages are being used to analyze scores. Fluency
appeared to have the highest variance and range of scores when looking at the
descriptive statistics.
Table 2. Range and Variance scores from improvement scores across the 5 groups;
using individuals means for 6 tests.
Fluency

Exposure

Control 1

Control 2

Control 3 -TE

Range

51

38

32

25.93

27.67

Variance

141.46

167.57

135.60

52.82

118.05
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DISCUSSION
This research has demonstrated that the use of SAFMEDS on a class-wide
basis did not significantly improve the number of questions completed correctly on 5minute tests. There was also no significant difference between Fluency (3 x 1 minute
timings, accuracy + speed), versus exposure (merely reading the cards for 4 minutes).
Fluency, on average, did show more improvement than the exposure group, but not
significantly different.
There was no significant improvement between fluency and the other groups,
however analysis of the graphs showed the Fluency classroom consistently
demonstrated improvements. As can be seen in Figure 3; after Control 2, Fluency had
the highest average improvement from pre-post test and to follow-up tests. Further
research needs to be conducted to verify this effect. It must be noted the means for
each tests (graphed in appendices L-W), show no group consistently improving above
the rest, again suggesting no additional improvements can be attributed to the
intervention.
Analysis of SAFMEDS procedure.
When analyzing the individual intervention data plotted on standard celeration
charts (SCC) (a sample of which can be seen in appendices X & Y), it appears there
were no improvements throughout the 6 weeks with Fluency group.
Interestingly, when the SCC were analyzed, improvements were demonstrated
for the exposure only group, although this is not represented in the improvement
25
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scores from pre-post to follow-up. The exposure group SCC charts demonstrate less
variability in scores and an increasing trend which suggests acquisition of math skills
as over the weeks they were able to get through more SAFMEDS in a shorter amount
of time.
Overall, the results are inconsistent with the proposed hypothesis. The fluency
and exposure groups did not significantly increase on improvement scores compared
to the control groups. This suggests that SAFMEDS in either fluency or exposure do
not have an effect on improvement scores above regular classroom teaching.
Explanations of Results
For the Exposure and Fluency groups, this intervention took place during their
Math time, results did show average improvement suggesting that children could
generalize from the SAFMEDS to testing procedure. Exposure and Fluency groups
practice involved using see-say math facts, the pre, post and follow-up tests were in a
see-write modality, this demonstrates application of the sums learnt in the SAFMEDS
procedure to the testing procedure. The testing procedure included all of the elements
of RESA, retention was utilized by using a follow-up test, Endurance, through a 5
minute test, opposed to 1 or 4 minute probes. Stability was demonstrated as the
classroom environment was loud and busy and the testing environment was quiet.
Including application above the 5-question quizzes allow us to establish the four
components of fluency.
This research directly contradicts previous research and the is efficacy of
SAFMEDS (Casey et al 2003; Cunningham, Mclaughlin & Weber, 2012), however
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previous research has only been with small group of participants at this age,
successful studies on a class-wide basis have been demonstrated only with collegiate
level students (Meindl, Ivy, Miller, Neef, & Williamson, 2013). Therefore, this study
can add to research by suggesting that SAFMEDS are difficult to implement
successfully on a classwide basis to increase basic math skills in a mainstream state
school with this age group (7-8 year olds).
The results also contradict those of which refer to the efficacy of precision
teaching (Chiesa & Robertson, 2000; Gallagher, 2006). However, both of these
studies are referring to removing participants from the classroom and not focusing on
remaining in their classroom. The results from this study could add to research by
suggesting the intricate components of precision teaching are difficult to implement
on a class-wide basis as a short-term solution to improving basic math skills. In a
mainstream state school implementing this procedure would involve changing the
way the school runs lessons to be more conducive to a precision teaching
environment. Therefore, making it ineffective as a short term intervention, as it takes
a longer training period to introduce this procedure on a class-wide basis, which could
potentially explain the results.
Breuning (1978), did implement Precision Teaching on a school-wide basis,
but this intervention was significantly longer than this one (spanning over the school
year, allowing for more opportunity for the school to become conducive to precision
teaching). Breuning (1978) study and this study used a similar method for pre, post
and follow-up tests. However, their methodology for precision teaching utilized
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lengthy tests, not SAFMEDS. None of the studies above used the SAFMEDS
procedure in conjunction with Precision Teaching, this could suggest it is the
SAFMEDS procedure that is confounding the usual effectiveness of Precision
Teaching.
The results regarding the active component of fluency are inconclusive as
there was no significant improvement between exposure or fluency conditions. The
results of this study mimicked that of Singer-Dudek and Greer (2005); the Fluency
group maintained their improvement at follow-up but the exposure condition did not
(Figure 2). This may suggest that fluency is critical for long term gains. The
confounding result of control 2 and 3 improving continuously contraindicate the
potential for long term gains with fluency training. results.
The Fluency group consistently performed better than the exposure group
across 5 of the 6 tests; however, none of these results are significant. This suggests a
larger sample size or change in design is needed to enlarge this effect, which could
potentially be seen in these results.
Through the duration of the intervention there were several anecdotal
difficulties experienced, or elements of the SAFMEDS procedure which were
difficult to implement and monitor on a class-wide basis. One crucial element was the
error correction procedure, children would stop at each card and work out the sum to
place it on the correct pile, instead of attempting to speed up their ability to produce
answers to Math problems, or to see a card and know the answer straight away,
coming under the stimulus control of the two numbers to produce the correct answer.
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It was difficult on a class-wide basis to do individual monitoring or intervention
changes to prevent flat-lining which occurred in the classroom as in this short
intervention time focus was placed on completing the SAFMEDS correctly
(Appendix 24-25). The students were not utilizing the error correction procedure to
review the ones they got incorrect as they were working it out within the time period,
unless specifically watched by the researcher. This was particularly problematic for
the fluency group, who had 1 minute to progress through as many problems as
possible. For future studies children should engage in a training procedure and pass a
mastery criteria for doing the SAFMEDS procedure correctly.
Problems with Application
When implementing SAFMEDS in the classroom there were several notable
problems, particularly related to behavior when getting ready to begin the SAFMEDS
procedure; i.e. difficulty getting children on-task - getting SAFMEDS ready, shuffle
the pack, get their data records ready, count the cards re-shuffle. For the fluency
group, participants had to complete this sequence two more times before packing
away. Each of the elements discussed above provided interruption to classroom flow
at each session therefore taking much longer than the estimated 10 minutes. As the
researcher was setting the timer at each time it involved waiting for the entire class to
be ready, if each individual had a timer the motivated individuals would be finished
soon which would allow researcher to focus on individuals who were not engaging in
the intervention effectively. However, neither the researcher nor the teacher could not
provide funds to supply each child with a timer which is why the study was
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conducted in this way. Not having the funds is a very real problem in schools, so
providing each child with a timer would be difficult therefore a different procedure to
minimize behavior problems would need to be introduced.
The use of SAFMEDS depends on students being honest, recording and doing
the cards correctly. This is difficult to ascertain on a class-wide basis especially when
a timer is being started by the researcher. There are certain pre-requisite skills
required for the SAFMEDS procedure which were not tested prior to the intervention.
One such pre-requisite skill for engaging in SAFMEDS would be independent study
skills, it is crucial for successful implementation. Future studies should ensure
participants have a longer practice period with the cards prior to implementing the
data-collection on a class-wide basis. When building fluent skills all pre-requisite
skills must be at mastery to prevent cumulative dysfluency (Binder, 1993). Binder
(1993) stated that all skill elements (pre-requisite and composite skills) must be at
mastery level in order to achieve fluency in skill, therefore the pre-requisite of
independent study must be mastered prior to expecting improvements on Math facts
themselves.
Through teacher evaluations of the scheme (appendix 26 & 27), the teachers
and students enjoyed the experience, however both staff members in experimental
groups expressed the need for smaller groups, rather than class-wide, or a computer
based version which can be carried out class-wide. The teachers believed the cards
themselves and the implementation took away too much class-time. SAFMEDS
would work on the computer by students typing in the answer to the question on the
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screen, this would then calculate how many correct and incorrect during the time
period, and which ones were incorrect and could be reviewed. This would prevent the
need for extra staff in the class and remove the problems associated with dishonesty
in recording data. Research has been conducted into the effectiveness of computerbased learning and one behaviorally oriented program known as Mimiosprout for
teaching reading has demonstrated effectiveness with many different populations and
individuals to become a successful program (Grindle, Hughes, Saville, Huxley &
Hastings, 2013; Layng, Twyman & Stikeleather, 2004; Twyman, Layng & Layng,
2012). This could suggest that a behaviorally oriented Math computer programme,
could work and be accepted by schools.
Control classrooms
The results demonstrated a difference between the control groups and the
experimental groups. There were a number of anecdotal and procedural problems
with the control groups. First of all; all classrooms were receiving fluency based
training already in the form of the five minute timed tests. These were completed on a
minimum of a bi-weekly basis. Teachers were looking for improvements in the
number of corrects within the time frame, therefore looking fluency of Math facts.
There were also a number of differences across all of the groups including removal
from class for additional support. In table 3 is a breakdown of the classrooms.
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Table 3. Table showing the approximate number of students removed from each class
with additional support (labelled as ‘at-risk population)
Fluency

Exposure

Control 1

Control 2

Control 3 TE

‘at-risk’ students

8

9

11

2

5

removed

Alternative Explanations
The results could be explained by the short intervention time. The length of
the intervention was not long enough to demonstrate a significant change, and the
improvements made could have been merely average improvements made over a
term. This can be seen in the fact no student in the fluency group reached mastery
criteria during intervention to progress to the next level and appeared to be flatlining.
(see Appendix 24).
A further explanation could be the testing effect. Repeated testing has been
demonstrated as a way to enhance ‘recall’ in educational contexts and generally has
shown increases in materials learnt (Roediger & Karpicke, 2006). Therefore, the fact
that no group was significantly different in any test may suggest the testing effect is
in place, which is why all of the children improved. A study conducted by Butler
(2010), demonstrated that using repeated testing enhances transfer and retention of
skills learnt over merely repeated studying. The testing effect could be more robust
than that of the continual studying in the SAFMEDS and precision teaching
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intervention. Children were completing 6 tests every 6 weeks, and then after two
weeks for follow-up. If the tests were over a longer period of time (i.e. 12 weeks) this
testing effect phenomena may not be present.
A possible explanation for the results could be due to the poorly learned
errors phenomena. Or in this case, well-learned errors are more difficult and less
likely to be corrected than completely new subject matter according to the theory of
disuse (Smith & Kimball, 2010). In behavior analysis, we would state the Math sum
has come under incorrect stimulus control and children must be re-taught the
discrimination, this would take significantly more time the longer this in-correct
stimulus control has been reinforced. This could be demonstrated with one individual
from the fluency group, who had zero Math skills and had moved from a different
country, therefore his Math skills were not ‘well-learned errors’, or the sums were yet
to come under in-correct stimulus control. He demonstrated the most improvement in
the fluency group of the three test of 25 points (see Figure 3). It was only recognition
of adding numbers and zero as he was working on identifying numbers. It was
interesting that he was able to demonstrate application between the SAFMEDS and
the post-test and follow-up. This individual had his cards changed as the addition
cards were too far above his level and he did not have the pre-requisite skill of
reading numbers. The individuals SCC can be viewed (FSAF25) in Apendix 25
which shows his improvement when the recognition pack was introduced. This pack
involved having counters on the back as the ‘answer’ and the number on the front.
For this individual on the SCC the corrects steadily increased and the in-corrects
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decreased. The student then shows application as he improved at post-test and followup tests which were the same as the rest of the class.
Limitations
In both the experimental conditions, several children would be removed from
class to receive extra tuition. This could potentially confound the results as proportion
of individuals in the experimental classrooms could have an intellectual disability that
effects their learning comparatively to the other classrooms. To find a true effect
between exposure and fluency it would be ideal to use a within groups design, in
which fluency would be implemented for addition in one classroom and subtraction in
the 2nd experimental group, and exposure for subtraction in the initial classroom and
addition in the second experimental group to establish true experimental control. This
was not implemented into this study due to time-limit constraints so a between-group
design was implemented. A within group design requires a serial introduction of
addition and then subtraction, which was not possible. The school desired to have
both addition and subtraction implemented at the same time.
The fact that both addition and subtraction were implemented at the same time
may have hindered the effectiveness of the procedures implemented. If one pack was
introduced for the full 6 weeks, there may have been a larger effect demonstrated
from pre to post test. Analysing the SCC the fluency groups addition seemed to
decrease for the majority of the individuals and subtraction increased. This may
suggest the implementation of subtraction hindered the learning of addition to fluency
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as the level required was too difficult and the previous skill element had not been
learnt (Binder, 1993).
The study has a lack of treatment fidelity. Due to the large number of children
and the lack of observing staff, it is not possible to establish each time the
intervention was conducted the treatment was implemented effectively, with each of
the children. To implement in a large classroom it relies on assuming the children are
being honest, many of the SCC decrease after week one as the researcher stressed the
approach of improving your own scores and the number of cards you get through is
not necessary but merely the improvement, however the motivating operations to be
‘better than everyone else’ or ‘impress the teacher/ researcher’, were higher than the
reinforcement delivered for engaging in the procedure correctly. On this large scale;
to implement a treatment fidelity procedure would require more research assistants or
staff that was not available for this project. Each session involved the researcher
attending and checking an individuals data to ensure they were doing the procedure
correctly. This was ensured by the researcher signing the data sheet and moving
through the whole class over the 3 different sessions. The researcher would sign each
students data sheet once per week. Students received feedback during the procedure if
they were not completing the procedure correctly. This is a type of treatment fidelity,
however this would need more individuals to always ensure the intervention was
being correctly completed each time, or smaller groups.
Another limitation is the attrition of participants. There were 24 participants in
each class, however consent forms were not returned for large proportions of the
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classes (particularly control groups) and other children were not present during pre,
post and follow-up testing sessions which meant the number of participants that took
part in the study, could not then be included in the results; meaning the results could
be skewed. This is an unavoidable limitation of working on a class-wide basis, in an
applied setting.
Directions for Future Research
Future research should increase the length of time, between pre and post-tests
to demonstrate the true improvement due to the intervention and not other factors,
such as learning the skill of doing the SAFMEDS on a class-wide basis. Six weeks
was selected for this study as improvements have been seen in previous studies for
short intervention times however, this was for small groups of participants and not
class-wide basis (Casey et al, 2003).
Future research should focus on implementing the SAFMEDS procedure via a
computer, as mentioned in the teacher evaluations (as mentioned above). It may be
more manageable for teachers in the classroom and remove the practical issues
experienced implementing this on a class-wide basis. This particular school had
computer time, which could have been used to work on math skills, rather than taking
away from their traditional math teaching time to work on maintenance of skills.
Research could compare the use of standard SAFMEDS in the classroom and
SAFMEDS being presented on a computer (both done class-wide), and monitor
improvement scores pre to post-test again.
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Conclusion
Overall these findings suggest that the use of SAFMEDS on a class-wide basis
does not significantly improve the amount of sums that can be completed on a 5
minute test over control groups. This suggests that SAFMEDS do not improve
learning basic math facts, over regular classroom teaching. There appears no
difference for improving scores by using fluency (accuracy + speed), or mere
exposure to the cards. This suggests that ensuring cards are recalled at a fast pace is
not necessary for improvement.
As the use of this intervention did not hinder their learning in the experimental
groups, significant from the other control groups further research should be conducted
with a longer intervention period using a mixed groups design. This would attempt to
counterbalance the effect of group differences and establish experimental control.
Future research also needs to ensure the adoption of independent study skills prior to
implementation. This may be more easily adopted through computer-based activities.
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APPENDIX A
INTRODUCTORY LETTER & CONSENT FORM
Dear Parent/ Guardian,
I am writing to inform you about a research project which is being conducted by California
State University Stanislaus, looking at students’ knowledge and motivation towards
Mathematics. We are interested in using SAFMEDS (flashcards) and individual based
learning to aid learning and motivate students. A pilot project has already been conducted in
the UK across 2 schools and 4 grade groups (2nd-6th grade) and has gained extremely positive
results. A report has been written up for this study so please contact me if you would like to
receive a copy of the report.
Please find enclosed an information sheet that gives you some detailed information about the
research, why it is being carried out and what it will involve. Once you have read the
information, if you are still unclear about any aspect of the study or have any queries, please
do not hesitate to contact Liz Burns by email l.burns.6@hotmail.com or my supervisor Stacey
Hunter pspf04@bangor.ac.uk or at CSUStan Dr. Bill Potter wpotter@csustan.edu.
If you are happy for your son/ daughter to take part in this research, we would be grateful for
your participation in this project.
I look forward to hearing from you.
Yours Sincerley

Liz Burns
Graduate student at Califonia State University Stanislaus.

Information Sheet for Parents/ Guardians.
Purpose of the study
Innumeracy is a growing problem in the United States, around 22% of Americans are said to
be functionally innumerate, which means they are not able to do the basics in math. Many
individuals feel it is fine to have no numeracy skills and is not viewed with the same stigma
as illiteracy. However research has demonstrated that individuals who a functional
innumerate struggle to make competent medical decisions as being able to understand the
statistical significance of medical treatments and which ones may be the best for themselves.
Research has also demonstrated that those who are functionally illiterate are often in low-paid
jobs and are more likely to be unemployed.
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One of the theories behind why people struggle, particularly with Math as a subject, is due to
basic skills not being taught to fluency. When this does not happen individuals struggle to
grasp the higher concepts as the more basic pre-requisite skills are not in place to build upon
and expand their knowledge.
One way in which to increase a basic Math skill set is through the use of SAFMEDS (Say All
Fast Minute EveryDay Shuffled), these are flashcards that help students learn new facts and
increase their fluency of these facts (Graf & Lindsley 2002). The key component in this is a
short intervention that does not take instruction time away from the school. The research
would like to identify whether it is the added practice of basic facts or the introduction of the
1 minute timings that increases the basic math facts knowledge.
Procedures Involved
Once we have gained parental consent for the students taking part in the research. Students
will be asked to complete a standard 5 minute quiz (used in currently in their classes) and
before and after the research.
The time needed for this project will be 1 lesson to do initial quizzes and demonstrate the
procedure needed for the SAFMEDS for both the teachers and students.
The intervention will be in class time and students ideally need to complete the SAFMEDS 3
times in their Math lesson, the SAFMEDS are timed at 1 minute per go. After each 1 minute
the children will review their ‘not yet’s’ pile before starting the next timing and chart their
scores. This will take 10 minutes.
For the second group students have the training phase and the quizzes also. For the
intervention the students will have 10 minutes to review the flashcards and monitor their
scores. The intervention will last for six weeks.
The experimenter will be onsite providing support when needed for teachers and students in
implementing this practice.
What are the benefits of taking in part?
This research project aims to further support the use of SAFMEDS in the educational field
and promote techniques for schools to continue after the research. We also hope that this will
lead to students taking Math in higher education allowing them to have the opportunity of a
career in a variety of fields where Math is a crucial component, such as business, helping
professions (such as psychologists, counselors, doctors & nurses), and engineering jobs.
Are there any risks involved?
We do not believe that the students participating in the study are being put in risk in any way.
The research will take place in the students’ school. The student’s identity will be protected
and the completed study will not include their name, or any other identifying information.
Your participation is completely voluntary and you reserve the right to withdraw your child
from the study at any time without giving any explanations. If you have any further queries
about the study please do not hesitate to contact either:
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Liz Burns
Email: l.burns.6@hotmail.com
Phone: (209) 678-8034
Supervisor Stacey Hunter pspf04@bangor.ac.uk
or at CSU Stanislaus Dr. Bill Potter wpotter@csustan.edu.
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Research Consent Form for Parents/Guardians
Please
Initial box
I confirm that I have read and understood the information sheet for the above study.

I have had the opportunity to consider the information, ask questions and have had
these answered satisfactorily.
I understand that my son/daughters participation is voluntary and that I am free to
withdraw from this research at any time without giving any reason, without my
son/daughters legal rights being affected.
I agree to my child’s participation in this study

Please complete the following

Student_____________________________________________________________
Parent Signature____________________________________________________
Date_______________________________________________________________
School ____________________________________________________________
School Address____________________________________________________
___________________________________________________________________
____________________________Zip Code _______________________________
Please return this form, at your earliest convenience, to your child’s school.

50

APPENDIX B
INFORMATION SHEET FOR SCHOOLS

Study title
Using SAFMEDS to aid learning in Mathematics.
Project team
Masters Student: Liz Burns.
Supervised by Stacey Hunter (pspf04@bangor.ac.uk) & Dr. Bill Potter
(wpotter@csustan.edu).
Purpose of the study
There are more employers seeking STEM (Science, Technology, Engineering and Math)
professionals, and finding that fewer individuals have the relevant qualifications. It is
essential that we encourage children to take-up these subjects. Research has shown that
students are becoming less motivated in STEM subjects. SAFMEDS (Say All Fast Minute
Every Day Shuffled) is a simple procedure to help students learn new facts and increase their
fluency of these facts (Graf & Lindsley, 2002). The procedure involves students being given
a set a flashcards with a term on the front and a short definition of the term on the back.
The study aims to establish whether or not SAFMEDS aid students learning and whether fast
learning in one minute learns to better acquisition or just practice.
This research ideally would like two classrooms of around 30 children. Firstly one class will
receive the intervention and the other class will serve as the experimental control, if the
intervention is successful and the school likes the intervention it can be implemented across
to the other class and beyond.
The ideal procedure would be implemented as follows: To begin with the researcher will
need an entire lesson to explain the concept and training to the participant and to carry out
pre-test to establish there current ability in the particular area that the teacher wants
improving in the school. The area focused on using this strategy will be entirely
collaborative. Anything the teacher’s wish to spend extra time studying with the individuals
can be made into the SAFMEDs. The researcher (myself) will generate the materials for the
SAFMEDs, therefore it is not impeding on the teacher’s time or resources for the classroom.
It will take up 10 minutes for each session after the original start up session. All other
materials will be provided by the researcher. This project aims to be set up and in place by
February and will continue for 6 weeks. The SAFMEDs will ideally be used in every Math or
science session depending on which subject the teacher decides to focus on. All of these
details can be subject to change after collaboration with the teachers and principals.

What are the benefits of taking part?
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This research project aims to further support the use of SAFMEDS in the educational field
and promote techniques for schools to continue after the research. We also hope that this will
lead to students taking STEM subjects in higher education allowing them to have the
opportunity of a career in a STEM field.
Are there any risks involved?
We do not believe that the students participating in the study are being put in risk in any way.
The research will take place in the students’ school. The student’s identity will be protected at
all times and the completed study will not include their name, or any other identifying
information. Your participation is completely voluntary and you reserve the right to withdraw
your school from the study at any time without giving any explanations.
I would really appreciate any help you could give me with this endeavour.
Kind Regards
Liz

Research Consent Form for Schools
Please
Initial box
I confirm that I have read and understood the information sheet for the above study.

I have had the opportunity to consider the information, ask questions and have had
these answered satisfactorily.
I understand that the schools participation is voluntary and that I am free to withdraw
from this research at any time without giving any reason, without the school’s legal
rights being affected.

I give my consent to have this study conducted in my school.

Please complete the following

Signature_____________________________________________________________
Date_________________________________________________________________
School ____________________________________________________________
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School Address_______________________________________________________
_____________________________________________________________________
____________________________Zip Code_____________________________

Please return this form, at your earliest convenience to Liz Burns at l.burns.6@hotmail.com.
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APPENDIX C
DEBRIEF FORM
Parents/ Guardians Debriefing form
Thank you for participating in this study!
We are interested in the effects of SAFMEDS and fluency training on increasing knowledge
in Math (specifically basic math facts). SAFMEDS are Flashcards, but they refer to the
procedure of doing flashcards, this involves saying aloud the answer quickly, and seeing how
many cards they can get through within one minute everyday, i.e. Say All Fast Minute
EveryDay Shuffled. Research has demonstrated SAFMEDS increase scores on a number of
different subjects including math. However as individuals are practicing the skills more than
the comparison groups, it could be argued that by increasing practice on basic skills,
increases math scores. However due to the wealth of research supporting SAFMEDS we
expect to find that SAFMEDS will lead to larger increases in scores than practice alone.
All the information collected from this study will be kept safe to avoid inappropriate
disclosureThe student’s identity will be protected at all times and the completed study will
not include their name, or any other identifying information. Your participation is completely
voluntary and you reserve the right to withdraw your child from the study at any time without
giving any explanations. If you have any further queries about the study or wish to see
schools results in the form of class averages please do not hesitate to contact me at Liz Burns
(l.burns.6@hotmail.com) or through my supervisor Dr. Bill Potter (wpotter@csustan.edu).
If you have any questions or complaints regarding your rights as a research participant or the
way in which this study has been conducted please contact the Campus Compliance officer of
CSU Stanislaus at IRBadin@csustan.edu
Once again thank you for your participation.
Kind Regards
Liz Burns
Student at CSU Stanislaus.
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APPENDIX D
SAMPLE ADDITION PRE & POST TESTS
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APPENDIX E
SAMPLE SUBTRACTION PRE & POST TESTS
10
- 8

35
- 0

95
- 5

80
- 4

73
- 1

30
- 3

57
- 6

41
- 7

91
- 2

29
- 9

32
- 8

11
- 7

58
- 1

74
- 6

40
- 7

49
- 0

65
- 4

44
- 3

28
- 2

85
- 6

66
- 9

86
- 8

12
- 6

96
- 2

50
- 7

81
- 1

59
- 4

27
- 6

56
- 3

45
- 5

19
- 0

46
- 5

55
- 1

13
- 5

72
- 3

31
- 5

26
- 9

97
- 7

64
- 4

75
- 2

34
- 1

82
- 5

60
- 3

92
- 2

14
- 4

25
- 4

98
- 8

37
- 7

20
- 6

51
- 0

39
- 7

52
- 1

47
- 8

76
- 6

24
- 3

15
- 3

54
- 5

87
- 9

67
- 4

33
- 1

61
- 0

42
- 4

84
- 7

23
- 2

36
- 3

99
- 9

16
- 2

77
- 6

53
- 7

71
- 5

38
- 3

69
- 8

22
- 1

70
- 4

78
- 9

68
- 7

93
- 3

17
- 1

63
- 7

88
- 6

94
- 9

21
- 0

79
- 5

89
- 2

48
- 3

90
- 4

83
- 1

43
- 2

18
- 0

62
- 8
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APPENDIX F
SAMPLE ADDITION AND SUBTRACTION SAFMEDS

57

APPENDIX G
SAFMEDS INSTRUCTIONS

How to use
SAFMEDS
☺ Ask someone to time you.
☺ Remember to shuffle the cards before you start EVERY time.
☺ Read the card in your head and say the answer out loud, if you answer the question
correctly place it in the correct pile, if you answer the card incorrectly put the card in
the ‘not yet’ pile.
☺ After the minute the timer should tell you to stop.
☺ Count the cards in the correct and not yet pile and fill in your table.
☺ Go through the not yet pile and read the questions and answers.
☺ Shuffle the cards and repeat three more times.

How to use
SAFMEDS
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APPENDIX H
CORRECTS AND NOT YET
PILE
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APPENDIX I
DAILY TIMINGS CHART
Week
Beginning

03/03/2014

Aim



Day
Monday

4060

Student Name
X

Try
1
2
3

Tuesday

1
2
3

Thursday

1
2
3

2-0

Pack #

Addition

Score


Timing
X

Checked by
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APPENDIX J
TEACHER EXPECTANCY STATEMENT (CONTROL 3)

This statement is to be said to a control group when handing out the pre-tests:
• Thank you for participating in this study.
• Even though you have been placed in a control group, we are expecting to
find the children will increase in scores over the period of 6 weeks, greater
than typically expected due to fact they are in an experiment.
• If you have any questions about anything please don’t hesitate to ask
• Thank you again!
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APPENDIX K
REWARD CHART
Work for a reward on Thursday! Two minute tidy up time on 3 days equals reward!
Name

Monday

Tuesday

Thursday

* Note names were recorded in the column but have been removed for confidentiality.
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APPENDIX L
MEAN IMPROVEMENT GRAPH FOR S+
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APPENDIX M
MEAN IMPROVEMENT GRAPH FOR S-
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APPENDIX N
MEAN IMPROVEMENT GRAPH FOR SD+
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APPENDIX O
MEAN IMPROVEMENT GRAPH SD-
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APPENDIX P
MEAN IMPROVEMENT GRAPH D+
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APPENDIX Q
MEAN IMPROVEMENT GRAPH D-
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APPENDIX R
MEAN REDUCTION OF INCORRECTS GRAPH S+
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APPENDIX S
MEAN REDUCTION IN-CORRECTS GRAPH FOR S-
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APPENDIX T
MEAN REDUCTION OF INCORRECTS GRAPH FOR SD+
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APPENDIX U
MEAN REDUCTION OF INCORRECTS GRAPH FOR SD-
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APPENDIX V
MEAN REDUCTION OF INCORRECTS GRAPH D+
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APPENDIX W
MEAN REDUCTION OF INCORRECTS GRAPH D-

74

APPENDIX X
SAMPLE OF FLUENCY GROUP STANDARD CELERATION CHART
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78

79
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APPENDIX Y
SAMPLE OF EXPOSURE GROUP STANDARD CELERATION CHARTS
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APPENDIX Z
TEACHER EVALUATIONS FOR FLUENCY AND EXPOSURE
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